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WHAT FEEDBACK MEANS TO YOU 


The practical application of feed- 
back to internal grinding and borizing 
equipment opens a new field for 
cutting production costs on long-run 
jobs. 


A signal from the after-gaging 
unit is fed back to the tooling or 
diamond — automatically correcting 
any tendency to drift out of size. 
Feedback limits are well within 
specihe d tolerances of the work, thus 
making any needed corrections be- 
fore parts reach scrap limits. 


All this is done without any effort 
or attention on the part of the 
operator. That means higher produc- 
tivity per man-hour — one operator 
can easily control a greater number 
of machines. It means that off-size 
scrap parts are virtually eliminated. 
It means higher sustained produc- 
tion, with greater accuracy and pre- 
cision, at lower cost per part. 


HEALD MODEL 170 AUTOMATIC CHUCKER 
with after-gaging and FEEDBACK 
holds close size limits automatically 


The new, completely automated Heald 
Model 170 Auto Chucking Size-Matic 
shown above makes short work of 
grinding a blind interrupted bore in 
valve tappet bodies. 

With automatic hopper feed, ori- 
entation, chucking, cycling and un- 
loading, a net production of 204 pieces 
per hour at 90°¢ efficiency is consist- 
ently maintained. And with after- 
gaging and feedback, tolerances of 
0003 on bore size, .00005 maximum 


For information on the new 170 Size-Matic, send for Bulletin 2-170-T. 


tHe HEALD machine company 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 
Detroit * Indianapolis * New ‘ork 


Chicago * Cleveland * Dayton 


out-of-roundness and .0001 maximum 
taper are easily held. Feedback en- 
ables the machine to detect tendencies 
toward errors—and correct them auto- 
matically, without operator attention. 
This is Heald automation at work 
bringing you higher production and 
greater precision than ever before. 
For the newest advances in internal 
grinding, rotary surface grinding and 
borizing — It Pays To Com: To 
HEALD. 
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_HERE’S PROOF 
OF VERSATILITY 


STEEL PIPE NIPPLE 


NITRALLOY-G STEEL 


ALUMINUM 


416 STAINLESS 


SAE 4130 


SUN DEVELOPS VERSATILE NEW CUTTING OIL | 


FOR SCREW MACHINES AND JOB SHOPS 


New cutting oil, Sunicut 5534, is moderately priced... gives 
excellent machining results on wide range of steels 


New Sunicut 5534 is a non-emulsifying, trans- 
parent cutting oil specially compounded to give 
above-average machining results to operators 
who want a single oil to machine a large variety 
of ferrous metals. 


Tests have proved that new Sunicut 5534 
meets this demand for an all-purpose cutting oil. 
It is ideal for general screw machine and turret 
lathe work. It is also excellent for tapping, drill- 
ing, threading, and light stamping operations. 
In addition, new Sunicut 5534 can be used on 
many special machining jobs, both high and low 
speed, with metals ranging from B1112 to 4130 
as well as free-machining stainless steels. 


For complete information about new Sunicut 
5534 and how it can help you reduce your oil 
inventories...lower your production costs...see 
your Sun representative. Or write SuN OIL 
ComPANny, Phila. 3, Pa., Dept. TE-12. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY, PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY, LTD., TORONTO AND MONTRE/| 
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Tools for Tomorrow 


Not a metallurgist, not a ceramist, but a chemist was responsible 
for developing the cemented-oxide tool material announced by Carboloy: 
This type of material is commonly called “ceramic” and is being 
developed and perfected as tools by many manufacturers. Tests con- 
ducted at the Rodman Laboratory of Watertown Arsenal. Warner & 


Swasey Co. and other laboratories have shown it to be the most 


promising development in cutting tools since the introduction of 


carbides. 


Development of this material by a chemist accentuates the dependence 
o* engineers on each other and on the basic sciences. Approaches to 
problems by experts in other fields introduce fresh creative thinking. 
\ more generally recognized example of the same type of achievement 
was the original work on the atom bomb. It was developed almost 
entirely by physicists. Everyone appreciates the vast possibilities, new 
industries and benefits to mankind that can be developed from the 


intelligent application of nuclear fission. 


Principally composed of aluminum oxide and bonding materials, 
ceramic tools have remarkable Cutting properties in spite of their 
inherent brittleness. It remains only for the tool engineer to apply 
them intelligently to his machining problems. He must plan to utilize 
their desirable characteristics while minimizing their limitations with 
the knowledge that future improvements will provide even better cutting 


tools. 


Only recently have machine tools been developed to the point of 
having sufficient capacity and rigidity to utilize all the advantages of 
carbides. Now, ceramic tools may double or even triple the demands on 
machine capacity. Progress was ever thus. one development necessitating 
improvements in other elements of production. The incentives for 
improvement have encouraged the chain reactions necessary for making 
more goods of better quality at lower cost-—the goal of every tool 


engineer. 
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line Dial Snap Gage: 
offers 


Qraiioc SERIES 


Paralloc Dial Snap Gages, available in types *‘D” and ® 
“L”, feature /arge square anvils (tungsten carbide aratloc 
faced) which are flat and parallel. The D-TYPE, avail- D-TYPE 


able in eight sizes up to 8 inches, is a truly modern 
general purpose design, embodying many unusual fea- 
tures including an adjustable plunger tension. The 
L-TYPE, available in sizes up to 14 inches, which has a 
100°, shockproof movement actuated by the lower 
anvil, is designed for the toughest of long run jobs. 


Light in weight, rugged in construction, Paralloc Dial 
Snap Gages are designed to withstand severe usage. 
The Paralloc pin locking mechanism preserves the 
parallelism of the anvil faces throughout the adjust- ardaiioc 
ment range to an exceptional degree of accuracy. 


Dializer SF SERIES 


Here is a new line of lightweight, long range Dial Snap 
Gages which feature /ow cost precision. Nine sizes up 
to 13 inches. Upper anvil is spherical, lower anvil is 
flat; both anvils are faced with tungsten carbide. 
Settings are easily accomplished with a fine adjustment 
screw. Other features include provision for rotating the 
indicator and an adjustable contact pressure. Wide 
choice of indicator sizes and graduations. 


Dializers 
Here is the ultimate in economy : Any make of Adjustable 
Limit Snap Gage conforming to American Gage 


Design specifications becomes a modern dial snap gage 
when equipped with STANDARD Dializer. 


SF-TYPE 


Write for details and prices 
fo meet your specific needs. 


STANDARD GAGE COMPANY, INC. 


61 PARKER AVENUE Fis ann POUGHKEEPSIE, N.Y. 
1 
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Small Work 


Simply Push a Button 
for 
Exact Spindle Speed 


Produce More Precision Parts at 
Lower Cost with this 


NEW Second Operation 


Send for Free illustrated 
Bulletin DSM59 


OFFICES IN PRINCIPAL CITIES. Export Office—269 Lafayette St., New York 12, N. Y. 
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NEW Variable Speed Machi &g 
ariable Speed Machine 
| HARD | NG for 
| 
M IRA. N. 
| PRODUCTION DEPARTMENTS 
Large Work 
| © 
wr, 
epi 
| HARDINGE BROTHERS, INC. ELMIRA,NEWYORK, USA 


Your Winter Distributor brings you 


4 


TAPS 


—general purpose or ‘‘special application’’ 


In every major industrial center in the U.S., there’s a Winter distributor. He stocks 
the full line of GENERAL PURPOSE Balanced Action Taps. That's not all. He carries SF; cA 
Balanced Action Taps for SPECIAL APPLICATIONS”, too! us 


*When you work with aluminum, plastics, zinc, brass, or cast iron, you'll save by using the ¢ DISTRIBL 
Balanced Action Taps made especially for these metals. The Winter Catalog describes them. 


Phone your industrial distributor for this catalog. 
WINTER NOW MAKES PLAIN AND THREAD GAGES 
WINTER BROTHERS COMPANY Rochester, Michigan, U.S.A. 


Distributors in principal cities. Branches in New York + Detroit * Cleveland + Chicago « Dallas » San Francisco + Los Angeles 
Division of National Twist Drill & Tool Co. 
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NATIONAL 


IT’S THE CUTTING EDGES THAT COUNT 


Painstaking care by the cutting tool manufacturer in design, processing, and CALL 

metallurgy makes good cutting edges. With reasonable care by your operator, =* YOUR NATIONAI 
good cutting edges stay good . . . You can rely on National tools to make good a sin 

in stamina and long life. li J DISTRIBUTO 


I NATIONAL TWIST DRILL AND TOOL COMPANY Rochester, Michigan, U.S. A. 


Distributors in principal cities. Branches in New York * Detroit + Cleveland + Chicago + Dallas * San Francisco + Los Angeles 


TWIST DRILLS © REAMERS e COUNTERBORES © MILLING CUTTERS « END M e HOBS e CARBIDE TIPPED AND SPECIA 
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ROLL SHAFT 


thrust 


washers 


The helix angle bushings, 
collars, thrust 


vide a corrective between the work- 


and pro- 
piece and roll helixes, eliminating 
drunkenness and 


pitch threads to 


ensuring coarse 
Class 4 fit. All 
helix angle equipment is designed 


HELIX ANGLE and marked for rapid changes. 

— This arrangement together with 

THRUST design features allowing infinite 

THRUST COLLAR COLLAR THRUST size adjustment without loss of 


RATE 
OF PENETRATION 


ROLL 
SHAFT 


rigidity assures rolling all threads 
as though the attachment were ex- 
clusively engineered for that par- 
ticular work. 


Coarse Pitch Threads 
Rolled to Class 4 Fit.. 


The LANROLL Thread Rolling Attachments offer features designed to ensure greater accuracy, flexi- 


bility and economy when producing threads. . 


1 PERFECT HELIX AGREEMENT allows roll- 
ing coarse pitch threads to Class 4 tolerances 
with long roll life. Threads can also be rolled 
directly to a shoulder with safety. 

2. ADJUSTABLE DESIGN provides wide range 

coverage for each attachment size without loss 
of rigidity. 
SUITABLE SIZES of LANROLL Attachments 
have been designed for all types and sizes of 
automatic serew machines and turret lathes 
with power feed. 

4. RAPIi) AND) PRECISE SET-UPS are possible 


with special gaging methods designed for easy 


use and the elimination of ‘“‘cut-and-try” set- 
ups. 


5. Five sizes of Attachments roll a wide range of 


threads: 
=14—25 to 34"; #18—*5 to 12”; #20—%s” to 
1”; #2255” to 1%”; #24—%” to 1%” 
Other outstanding advantages of these LAN- 
ROLL Attachments include: large diameter rolls 
for longer rol] life; taper correction; and ex- 
cellent thread finish and microstructure. For 
additional information ask for Bulletin G-96— 
please send specifications when writing. 


Lanois Machine company 


WAYNESBORO 
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PENNSYLVANIA U.S.A. 
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you can speed up production with this 


HAND TURRET LATHE 


You'll be agreeably surprised at the re- 
iarkable increase in your production 
and therefore profits) now possible with 
chis modern lathe. Here are a few of the 
reasons why: 


WK Lathe is equipped with a single speed 
motor which runs in only one direction, 


the cast iron variable pitch pulleys acting 


= 


as a flywheel to provide instantaneous 


reverse and speed changes. 


— 


The combination of two belts, as illus- 


Wi 


trated, with clutches gives a high-low 


speed change and a fast reverse, insuring 


maximum production from this type machine. 


iW 


¥& Spindle driven by Gilmer steel-cabled 


send for literature 


no. 73 HAND TURRET LATHE 


timing belt. (Positive drive, cog- 
tooth design — no belt tension re- 
quired. ) 


Variable speed pitch pulley belt con- 
nects the motor pulley and the driven 
pulley on the gear box. Calibrated 
spring provides correct belt tension, 
never needs adjusting. 


oe High-low ratio is 5-to-1; reverse ratio 


ADE TO L c 
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is 2!2 times the slow speed. 


Speed ranges: 100 to 3500 RPM. 


9 River St. 
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Lightweight TOOLING PLATE builds advantages 


into portable fixtures ... with important savings 


THE DOW CHEMICAL COMPANY 


Magnesium Sales Dept. MA 320N-1, Midland, Michigan 


Please send the booklets checked below: 


[_] Tooling plate brochure 
Booklet “Machining Magnesium” 
[_] Booklet “Joining Magnesium” 


Name 


Title 


Company 
Address 


City State 


you can depend on DOW MAGNESIUM 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-10 


There's a growing preference for magnesium tooling plate—and 
good reason, too! It’s lighter in weight, easier to machine. and 
lower priced than most commonly used tooling materials. 


The light weight of magnesium—*s the weight of aluminum. 
', the weight of steel—permits ease of handling in portable jigs 
and fixtures for increased speed, safety and economy. Man) 
other tooling uses benefit from magnesium’s desirable properties 


Magnesium plate in all sizes is rolled for greater accuracy) 
Dimensional stability, too, is assured by stress relief throug! 
oven flattening. 

Get all the details from your Dow Magnesium distributor, . 

write to THE DOW CHEMICAL COMPANY, Midland, Michiga 

Dept. MA 320N-1. 

DISTRIBUTORS: COPPER AND BRASS SALES, INC., Detroit, Michigan »* FULLERTON STEEL AND Wifi 


COMPANY, Chicago, Ill. * HUBBELL METALS iNC., St. Louis, Mo. © A. R. PURDY CO., INC., Lyadhi 
N. J. © RELIANCE STEEL COMPANY, Los Angeles, Calif. 
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BROACHING’S BEST 
for PARTS, too! 


... for example, these CAMERA PARTS 


are typical of the smaller items that 


are being surface-broached every day 


on double ram and single ram type 


vertical 


BROACHING 
MACHINES 


The slot and flat on the camera part, above, 
are simultaneously broached on this small, 
rugged LAPOINTE DRV Broaching Ma- 
chine. A double work nest, provided with 
hydraulic clamping mechanism, accepts two 
stacked parts at each of two stations. 
Production: 4 parts per stroke, 500 finish-broached 
parts per hour at 80% efficiency! 


Tell us what you are making — perhaps we can 
help you! 


| : . 5 ton, 42-inch stroke Double Ram, Vertical 
Ask us about the powerful, vibration-free 
ELECTRO-MOTIVE DRIVE which is avail- 
able on horizontal, vertical and continuous 
types of LAPOINTE BROACHING MACHINES. , 
LAPOINTE BROACHING of small parts gives you 


+ greater production, 
- better finish on machined surfaces. 


THE |LAPOINTE| MACHINE TOOL COMPANY 


HUDSON, MASSACHUSETTS U.S.A. LAPOINTE 
In England: Watford, Hertfordshire “es 


Broaching Machine. 


THE WORLD'S OLDEST ANN LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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solves a “toughie” 


and increases production 


LATHES AND RADIAL DRILLS 


Machining the various contours 
of these guided missile com- 
ponents with the accuracy and 
finish required wasa problem that 
Rheem Mfg. Co., Aircraft Division 
at Downey, California, had to lick. 


The 
ret 
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MERICAN” 


The simplicity and dependability 
of the duplicating equipment 
plus the power and sturdiness 
of the “AMERICAN” Lathe 
proved just the right combina- 
tion for this difficult job. 


We specialize in “tough ones” 
—better ask us about your 
“problem” jobs. 


| 
YDRAULIC DUPLICATING LATHES 
‘ y with the accuracy and de- : 
in 68 minutes floor to floor 
THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U. SB. | 
= 


drill bushings are meticulously made 


To assure you of the finest precision drill jig bush- 
ings, American uses the best materials obtainable, 
highly skilled personnel, and the most modern 


; ; SEND TODAY FOR FREE 
equipment. Each drill bushing produced must 


CATALOGS AND NAME OF 
meet rigid requirements for accuracy by the latest DISTRIBUTOR NEAREST 
testing devices. Then through American’s out- aes 
standing distribution methods, the finest drill 
bushings are made immediately available in your 
locality. ¢ 

For precision, longer wearing drill bushings CAMOUIAN 
with extra features as standard equipment— RILL BUSHING CO. 
demand American. 5107 PACIFIC BOULEVARD 


LOS ANGELES 58, CALIFORNIA 


SPECIALIZING ONLY IN DRILL JIG BUSHINGS 
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Fastest Method Gaging Thread 
Taft-Peirce Rotochek Gages Threads 3 Times Faster 


You can triple your thread inspection rate with this simple, inex- 


pensive device. A Rotochek is fast... accurate... easy to use. 


Operators report from 3:to 4 times as many parts inspected daily. 


Simply push-pull and the part is inspected. Bring the part to the 
Rotochek, or the Rotochek to the part —a slight push and gage 
screws into the work. Release the pressure and the gage stops. Pull 

- and it disengages. 


Available in bench model, or with gaging head on flexible shaft. 
Adaptors permit use of reversible thread members and ring gages. 
Send for bulletin with full description and prices. 


Gage Blocks Plain Gages Thread Gages Rotochek 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, R. 
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broached 
automatically 


Producing quality internal helical gear teeth is the task of two 
Colonial 2-station RUF-50-72 pull-up broaching machines. All 
gears are automatically loaded from cartridges and automatic- 
ally unloaded, with the larger diameter gears being broached 
two at a time on each station. These quiet transmission gears 
with three different leads and diameters, have two left hand 
and one right hand spiral. All three different gears may be 
broached as production demands on either of the two stations. 


Broaches are guided on both ends through full length of cut; 
broach handling is automatic with safety interlock. Colonial 
broaches for these gears weigh as much as 800 pounds, and 
are 81 inches long. Broaches return through a retractable brush 
and a pressure spray washes chips away. An electric hoist 
mounted on a universal loading arm handles these broaches 
in and out of the machine. A cooler for cutting oil, a magnetic 
chip separator, and an automatic chip conveyor are also 
furnished on these two Colonial pull-ups. 


EXAMPLE OF COLONIAL UNIFIED BROACHING 


BROACH & MACHINE CO. 


2, » 
Orr 13. 
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To phrase it simply — your Madison Man has the right. 
medicine for your hole problems. And here's why . . . Hi 
As a Madison Sales Engineer he can expertly advise on every is 
phase of hole-making relative to your current requirements, and N 


with an understanding of the important operations surrounding them, 


As a Madison Sales Representative his effectiveness is 
not channeled by selling just one or two methods of hole- 


making. He alone handles a complete line of Boring, 
Precision Drilling, Trepanning and Gaging Tools. 

As a person to rely upon, your Madison Man is backed . 
by a parent company with 40 years of /> 

specialized experience im producing inner diameters. TREPANNING | 


Therefore, it makes good sense that 


your Madison Man is in the strong position m= PRECISION 


DRILLING 
of being able to recommend to you on an 
honest and intelligent basis the correct tooling for your hole 


application that will do the job better, faster and at less 


MADISON MANUFACTURING COMPANY. 
Dept. TE, Muskegon, Michigan 
Please send Madison literature on: 


[] Adjustable Boring [] Precision Drills 
and Reaming Tools 


Adjustable 
Trepanning Tools Boregages 
NAME 
M A D I s, MANUFACTURING (0. 

INDUSTRIES, INC. 
STREET 
DEPT. TE, MUSKEGON, MICHIGAN 

city. 
_-————--—-———--—— “inner diameters are our business” 
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GISHOLT 


Highlighting the great, new Gisholt MASTERLINE 
Machines—emphasizing new strides in efficiency and in 
lowering unit costs on a variety of jobs. 


SPEEDS UP WORM SHAFT OUTPUT 


New Gisholt No. 12 
Automatic with JETracer 
turns trick 


Here’s how to boost production and 
cutcosts on steel traverse worm shafts, 
ising the new Gisholt MASTERLINE 
No. 12 Automatic Production Lathe. 

Special equipment includes a 
Gisholt JETracer Slide mounted on 
the front carriage, plus a new trian- 
gular shaped tool post—hydraulically 
operated and automatically indexed 
—carrying a roughing and finishing 
tool. This arrangement permits max- 
imum tool clearance with a minimum 
of overhang. Machining is fast, with 
a spindle speed of 900 RPM and a 
10 HP motor providing power for 
the heavy roughing cuts. 


for the first operation, the rough 
bar stock is held between centers and 
driven by a work driver. As indicated 
in the drawing, one end of the partis 
rough and finish turned in four con- 
ecutive automatic passes. The tool 
post indexes automatically, present- 

g the finishing tool to the work for 
final pass. At the same time, the 
grinding relief is formed from the 
rear independent slide. Floor-to-floor 


New design refinements give Gisholt No. 12 MASTERLINE Automatic 


Production Lathe even greater capacity, versatility and ease of operation. 


j ti 4 minutes. 
e second operation is equally 
é and simple: the work driver 
templates and rear independent 
stools are changed—and the part 


: is ompleted by four more automatic 

with grinding reliefs formed 

the rear independent slide dur- 

I he finish turn. Floor-to-floor time: 
minutes. 


C this job, four consecutive automatic 
P es are made with four different tem- 


Special cam carrier indexes to present different Closeup shows Gisholt JETracer Slide 
's to complete each operation. template for each pass. and automatic indexing tool post. 
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4 New Electram 


with pre-set controls 


boosts production 


Here is a fast, positive, low-cost solu- 
tion to handling parts requiring 
machining on two or more ends or 
sides—suchassmalltomedium valves, 


tees, crosses, 


Ihe machine is the new Gisholt 
MASTERLINE No. 3 Electram Lathe. 
The workpiece is a steel union cross 
tube fitting. All four ends are 
machined in a single chucking. 


A Gisholt-Weatherhead Chuck is 
used to permit power indexing of the 
workpiece without stopping the spin- 
dle. Electrical controls at the rear of 
the turret ram are pre-set for each 
turret station and govern spindle 
speed, spindle reverse for tapping, 
spindle stop and single or double in- 
dexing of the hexagon turret. 


racer SAVES ON 


Simple application on 


Saddle Type Turret Lathe 


The problem: how to machine steel 
bar feed wedges from 442” diameter 
stock in one fast operation. 


The solution: a new Gisholt 
MASTERLINE 2L Saddle Type Turret 
Lathe, equipped with a JETracer and 
a 40 HP motor. 


To feed the 442” diameter bar stock 
through the 4%" spindle bore, an 
outside operated collet chuck is used. 
The JETracer, mounted on the rear of 
a bridge-type cross slide, provides 
an economical means of accurately 
machining the contoured O.D. of the 
wedge. Considerable time is saved, 
tooling costs are reduced and inspec- 
tion is greatly simplified. 


Machining begins with the rough 
bar stock fed through the collet, 
against a hexagon turret stop. Other 
hexagon turret tools start drill, drill 
and rough and finish bore A. A single 


START MODERNIZING N( 


FOUR ENDS MACHINED IN SINGLE OPERATIN 


New Gisholt No. 3 
MASTERLINE Electram 
Lathe, showing setup | 
for cross tube fitting. | 


(ill 


Steel union cross tube fitting 
showing surfaces machined on 
all four ends. 


Hexagon turret tools face, cham- 
fer, center, turn O.D., drill, form a 24- 
degree angle seat and a 15-degree 
angle bushing seat at all four ends. 
The workpiece is indexed in the 
chuck, so that tools on each hexagon 
turret station machine all four ends 
before indexing to the next turret sta- 
tion. To complete the part, all four 


TIME, TOOLING COSTS 


ends are threaded, with the spindle 
reversing each time to withdraw the 
die head. Floor-to-floor time? Jus: 
1.50 minutes. 


Through this well-planned setup, multiple 
operations are handled on each of four ends 
of union cross tube fittings—with high vol- 
ume output at lowest cost. 


INSPECTIOR 


All surfaces handled in one fast operation. Close-up shows JETracer on rear of bridge-type cross slide 


cutter turner reduces the stock O.D. 
in preparation for contour turning. 
Square turret tools rough and finish 
groove and chamfer F-G-H. The JET- 
racer carries two tools (in an index- 
ing-type square turret) which rough 
and finish generate B-C-D-E-] in two 
quick passes. The bar feed wedge is 


cut off at K from the front of the cross 
slide, and the job is finished. !.t! 
time is 8.50 minutes. 


Time is saved and inspection is simplifie~ on 
this job through a most modern mac ine 
and smart tooling. 


LOOK AHEAD...KEEP AHEAD...WITH GISHC T 
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Sim 'e toggle switches gov- 
ern tll machine functions 


Thi. new Gisholt MASTERLINE 2F 
Fast. matic Automatic Turret Lathe 
ma quick work of steel gear blank 
fore ogs. The secret is a new, elec- 
tric ly-controlled setup panel which 
simplifies and shortens set-up. 


A—Operation 1: Hexagon 
turret fully tooled for both opera- 
tions. Stations 3 and 6 bypassed. Sta- 
tions 1, 2, 4and 5 machine A-D-G-H. 
Cross slide tools machine B-C-E-F. 
F.t.f. time: 5.05 minutes. Operation 2: 
Change-over—one hour. Cross slide 
tools and chuck jaws changed, cross 
slides set to Operate with stations 3 
and 6. Stations 1, 2,4and 5 by-passed. 
Stations 3 and 6 machine M-J. Cross 
slide tools machine K-L-N-P. F.t.f. 
time: 1.50 minutes. 


GEAR B—Operation 1; Change- 
over—1% hours. Adjust tools on sta- 
tions 3, 4, 5 and 6 and change on sta- 
tions 1 and 2 and on cross slides. 
Chuck jaws and spindle speeds 
changed and cross slides set to oper- 
ate with stations 1 and 4. Stations 3 
and 6 by-passed. Stations 1, 2, 4 and 
5 machine A-F-G. Cross slide tools 
machine B-C-D-E. F.t.f. time: 5.75 
minutes. Operation 2: Change-over— 


/EL GEAR FORG 


New MASTERLINE Simpli- 
matic does low-cost job 


Tough steel bevel gear forgings are 
a pushover on the new Gisholt 
Simplimatic Automatic Lathe. 


Here’s the operation: the part is 
centralized in the previously 
machined bore and chucked on the 
web in a draw-back clamp fixture. 
[he platen table traverses forward. 
carrying slides and tools into posi- 
tion. The rear slide is set at the proper 
avgle to machine the bevel face C. 
the lead tool—held in a separate 
iliary slide—begins to feed, it is 
imed to plunge into the face to 
ghing depth. Then, as slide move- 
it continues, the lead tool feeds 
oss with other rear slide tools fol- 
ing, to machine bevel face C and 
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LEK TO GISHOLT ABOUT MACHINE TOOL LEASING 


New Gisholt MASTER- 
LINE Automatic Turret 
Lathe, designed to cut 
setup time 50%. 


new Gisholt Fastermatic. 
1 hour. Cross slide tools and chuck 
jaws changed, cross slides set to 
operate with stations 3 and 6. Sta- 
tions 1, 2, 4and 5 by-passed. Stations 
3 and 6 machine M-H-J. Cross slide 
tools machine K-L-N-P. F.t.f. time: 
1.39 minutes. 


Initial setup of the new Fastermatic is fast— 
simple toggle switches are set to govern all 
machine functions. On re-runs, a master ref- 
erence card is used fo further setup time. 


MINUTES F.T.F. TIME 


New Gisholt MASTERLINE Simplimatic Automatic 
Lathe, designed for high-speed automatic ma- 
chining operations. 


Tooling setup for bevel 
gear job. Both slides have 
adjustable tops to speed 
tool setting. Rear slide has 
swivel base to simplify 
angular adjustment. 


= 
radius B. At the same time, front slide 


tools turn A and form radius D. F.t.f. 
time: 1.75 minutes. 


Fully automatic cycle of Simplimatic lets one 


man do two-man job; reduces f.t.f. time; 
cuts machining costs. 


w THE GISHOLT MASTERLINE 
| 
INE Ni V FASTERMATIC CUTS SETUP TIME 50% 

ust Close-up tonale switch control panel on 
10 < 20 4 
Operation 10 Operation 20 
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Here's how cast iron valve tappets 
are handled automatically on the new 
Gisholt MASTERLINE No. 81 High 
Production Superfinisher. 


Cup-shaped stones are used, rotat- 
ing off-center to generate a .005" 
crown on top of each tappet. 


These parts are Superfinished from 
a flat ground surface down to 5 micro 
inches RMS or less. As each part is 
completed, a work transfer device 
with a left and right pickup arm is 
actuated. The left arm removes a 
rough part from a feeder conveyor, 
while the right arm receives the Super- 
finished part ejected from the spindle. 
Next, the transfer indexes so that the 
left arm is over the spindle and the 
rightarm abovea discharge conveyor. 
An ejector assembly pushes the rough 


Improved Gisholt Type 1SV1 DYNETRIC Balanc- 
ing Machine setup for clutch and pressure plate 
assemblies (inset) 


Write for free copy of Form 1165-A, the 
new Gisholt Type “S" Balancing Catalog. 


No. 11-1255 


TURRET LATHES « AUTOMATIC LATHES -« 


HIGH-SPEED OUTPUT ON VALVE TAPP Ts 
WITH NEW GISHOLT SUPERFINISHE 


Fully automatic handling speeds Superfinis jing 


Superfinished tappet 
with .005 inch crowned top. 


assembly and chamfer attachment 


workpiece into the spindle—the fin- 
ished part onto the discharge con- 
veyor. The transfer indexes to neutral, 
permitting the stone to engage the 
work. After Superfinishing, the stone 
retracts; a chamfering attachment 


Note cup-shaped stone over piece; pickup arms; ejector 


New Gisholt MASTERLINE No. 81 High 
Production Superfinisher. 


operates, and the above cycle repeats 
Floor-to-floor time is only 16 seconds 
per piece. 

Superfinishing gives valve tappets longer 
life; automatic handling cuts costs. 


OCATES, MEASURES, CORRECTS 
INSPECTS IN SINGLE HANDLING 
Gisholt ISV1 DYNETRIC Balancer handles 90 parts an hour 


This is an interesting example of how 
the 1SV1 Balancer cuts costs, by min- 
imizing the motions demanded of the 
operator. 

Here, clutch and pressure plate 
assemblies are rotated as the operator 
observes angle and amount of un- 
balance in the same visual field. One 
unit on the amount meter represents 
¥32" drill depth of a 6" diameter drill 
at the radius of correction. A simple 
scale on the drill press assures drill- 
ing to depth indicated on the meter. 
Angular location is read on a dial 
under a stroboscopic lamp. 


To correct for unbalance, the ope: 
ator stops the spindle, positions the 
part for correction at the observed 
angle, and lowers the drill. A chip 
removal tube comes down with the 
drill and removes chips as they are 
formed. A thrust device supports the 
work. After correction, the part is 
again rotated to assure balance within 
tolerance. The 90 parts an hour are 
handled at 80°; efficiency. 


Equipping a standard balancing machine 
with simple attachments assures maximum 
production with minimum effort. 


THE GISHOLT ROUND TABLE represents the collective experience of specialists 


MACHINE COMPANY 


SUPERFINISHERS BALANCERS « SPECIAL MACHIN 


) in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


= 


Madison 10, Wiscon in 
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| CENTRAL PENDANT CONTROL 
=... H. P. SPINDLE DRIVE 


TABLE FEED 


AUTOMATIC TABLE CYCLES 
| RIGID OVER-ARM | 


Copyrighted 1955 by The Motch & Merryweather Machinery Co. 


Model 
5-M-1842 
Mill-M-Matic 


You owe it to your production program 
to get all the details on this new heavy 
duty series of bed-type Mill-M-Matics. 
They utilize 25 horsepower through the 
spindle drive. Electrically controlled 
movements are mechanical to insure 
maximum rigidity and effective produc- 
tion with accuracy. .. The new Mill-M- 
Matic is now offered in a full range of 
heavy duty sizes by Motch & Merry- 
weather, foremost builder of traveling 
head milling machines. 


MANUFACTURING DIVISION 


CLEVELAND 13, OHIO 


Builders also of Circular Sawi: 


quipment, 


December 1955 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-21 


Vertical Turning, Automatic and Special Machines 
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RUBBER 
STRIPPER 


Stripping with R-B rubber strippers or R-B rubber covered spring 
strippers eliminates costly metal strippers. Both types of R-B strip- 
pers serve the same purpose—rubber strippers are used with small- 
er punches having shank diameters up to and including %"; rub- 
ber covered spring strippers are recommended for punch shank 
diameters larger than %”. Use R-B strippers—to save the cost of 


making strippers—to substantially reduce installation time—for 
reduced maintenance. 


RUBBER 
COVERED 
SPRING 
STRIPPER 


To the right is a cross sectioh illustration showing 
how rubber covered spring strippers (also rubber 
strippers) are used with R-B Flex-Mount retainers. 


DEPT. 82 * 12667 BURT RD. * DETROIT 23, MICHIGAN 


RICHARD BROTHERS PUNCH DIVISION 


ALLIED PRODUCTS CORPORATION 


Please send me additional information. 


NAME 


COMPANY 


ADORESS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-22 The 


Use R-B Engineering Service for your Tough Piercing Problems 


Ulustration above shows rubber 
stripper on punch shank. In this 
type of application R-B strippers are 
held to punch shank by friction. 
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“After forming, this Formbrite 
channel edging is simply bright 


your heard oul 


Skyrocketing enthusiasm of America’s homeowners for high- 
quality solid-brass lighting fixtures created a temporary bot- 
tleneck in the polishing room of Globe Lighting Products, 
Inc., one of the leaders in the field. This production problem 
coincided with the introduction of Formbrite* to the metal- 
working industry a couple of years ago. 

Globe’s acceptance of this easy-to-polish fine-grain draw- 
ing brass was immediate and enthusiastic. Results were 
highly successful from the very beginning. Work pile-ups in 
the polishing room were eliminated and polishing costs were 
cut in half on many items (see typical examples below). In 
addition, Globe learned, as have many others, that Form- 
brite provides a more lustrous finish—is harder, stronger, 
springier and more scratch-resistant, yet has remarkable duc- 
tility for forming and drawing operations. 

Surprisingly, Formbrite doesn’t cost a penny more than 
ordinary drawing brass. Why not pass the good news along 
to those who head up your engineering, design or production 
departments? Ask them to write for booklet B-39 ... or 
phone for a sales representative ... or request a free sample 
of Formbrite to try in your own shop. Address: The Ameri- 
can Brass Company, General Offices, Waterbury 20, Connect- 
icut. In Canada: Anaconda American Brass Ltd., New 
Toronto, Ontario. 5580 
*Reg. U.S. Pat. Off. 


Parts illustrated ore approxi- 
mately three-quarters actual size. 


Tens of thousands 


of these drawn canopies, socket cups, — 
etc., have been made of time-ond- 
cost- “saving Formbrite. 


ornamental banding now gets only a 
simple color buff, much os 
the 


FINE-GRAIN DRAWING BRASS, 


an ANACONDA product 
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Branch Warehouses and Representatives in princi- 
pal metal working centers in the United States, 
Canada and Europe. 


The Success of SpeedKut A ... is an oft re- 
peated story of increased output, better tool life 
and less downtime. For SpeedKut A is one of 
Stuart Oil Company’s balanced, general purpose 
cutting oils specifically designed for high speed 
machining of free-machining screw stock and brass 
on single spindle and multiple spindle automatic 
screw machines, turret lathes, milling machines, 
and hobbing machines. 

SpeedKut A is a product of Stuart’s sulpho- 
chlorination processing that provides absolute 
uniformity and stability. Highly effective chemical 
additive materials are pre-balanced under strict 
laboratory supervision to instill SpeedKut A with 
the anti-weld and friction reducing characteristics 
necessary to the range of machining operations 
for which it is recommended. 

When selecting a cutting fluid, factors to be 
considered are material being machined, material 
hardness, speeds, feeds, depth of cut and machine 
design. Cullman Wheel Company, Chicago, IIl., 


More than a “Coolant” is Needed 


Plants in: Chicago, Detroit, Cleveland, Hartford, 
and Toronto, Ontario. 


... @ boost for screw machine output! 


a leading sprocket manufacturer, took all these 
factors into consideration more than 10 years ago. 
They chose SpeedKut A then and still use it for 
their multi-spindle automatics to cut sprocket 
blanks from free machining bar stock and for hob- 
bing the sprocket teeth. 

Your operation may be another link in this 
success story of SpeedKut A .. . or perhaps the 
factors that must be considered indicate a different 
type of balanced cutting fluid. ““The Man in the 
Barrel’’, your Stuart Representative, will help you 
take all of the factors into consideration. Consult 
him. You'll be happy you did. 

Write for Stuart’s Cutting and Grinding Fluid 
Selector and Dilut-O-Graph Folder. It’s a quick 
guide to starting recommendations for any job. 
Your name and title on a company letterhead is 


all that’s needed. 


D. A. STUART OIL CO. LTD. 
2727-49 S. Troy St., Chicago 23, Ill. 


Time Tested Cutting Fluids and Lubricants 
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END MILL 


a versatile end mill with a complete 
range of flute lengths ...in a single tool! 


Here’s a new end mill with cutting edges running its entire length . . . 


having a productive life as long as its length! The advanced 


adapter design permits gripping at any position on the mill and 
can be located closer to work surface for greatest rigidity. 


Tri-Mil is a combination of four conventional end mills: stub length, regular length, 
long and extra long. It’s the perfect cutting tool for every slotting operation. 


Ask your Illinite distributor for this Tri-Mil brochure. 


Tri-Mil and all famous Iilinite End Mills are available 
in a full range of types and sizes from your local 
ILLINITE END MILL DISTRIBUTOR. Call him today! 


LLINITE OFFERS THE MOST COMPLETE LINE OF END MILLS 


WORKS 


2501 N. Keeler Avenue 
Chicago 39, Illinois 
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wheels never equalled G Bond wheels on our jobs.”’ This 


Massac 


iusetts tool manufacturer further reports he considers G Bond wheels as maximum 


load production wheels, extremely free cutting, requiring little dressing and giving very lang 
life. His eT are precision grinding hard steel to a very high finish, and to paralle 


tolerances of .0001"’ 


Better surface grinding for you... 
G BOND users’ reports prove it! 


Top speed, new economy among many 


Reports from surface grinding cus- 
tomers on the performance of G Bond 
wheels sound pretty much alike. That’s 
logical, because each customer is getting 
exactly the advantages he’s looking for 

freer, cooler, faster cutting action .. . 
heavier cuts without burning . . . closer 
tolerances and smoother finishes . . . easter 
dressing and more preces per dressing ... 
more work, and more kinds of work, per 
wheel. 


Your Own Surface Grinding 
will benefit by the G Bond’s unique abil- 
ity to hold each abrasive grain just long 
enough for maximum cutting action — 
an important “Touch of Gold” advan- 
tage that means time and money saved, 
plus better product quality, throughout 
the range of precision and semi-precision 


26 FOR FURTHER INFORMATION 


“TOUCH of GOLD” advantages listed 


grinding jobs. 
See Your Norton Distributor 


for the G Bond wheels, cylinders and seg- 
ments you need. They’re available in a 
variety of famous Norton abrasives. Of 
these, 32 aLUNDUM* abrasive is particu- 
larly suited for fast stock removal and 
heavy feeds — it grinds exceptionally 
cool and fast, with minimum dressing. 


NORTON 


and its BEHR-MANNING divis 


W-1646 


Grinding precision spur gears of S1E 
8620 steel, hardened to 59-63 Rockwell C. 
this Maryland pump and motor builder 
thoroughly tested G Bond wheels against 
other makes. He reports that G Bond wheels 
cut cooler, hold form much better, last 50% 
longer due to less frequent dressing, and 
are easier on diamonds. 


Jigs, fixtures and other parts of mis- 
cellaneous steels, besides some of cast 
iron, are the jobs on which G Bond seg- 
ments are used by this Ohio tool and gage 
maker. He credits the G Bond segments with 
giving a better finish, with less dressing, 
than any he previously used. 


And remember: only Norton offers you 
such long experience in both grinding 
wheels and grinding bios ey to help 
you produce more at lower cost. 
Norton Company, Worcester 6, Mass. 
Distributors in all industrial areas, listed 
under “‘Grinding Wheels” in your phone 


directory, yellow pages. Export: Norton 


Behr-Manning Overseas Incorporated, 


Worcester 6, Mass. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Coun':'¢s 


Gdaking better products. . 
to make your products ber *r 


NORTON COMPANY: Abrasives * Grinding Wheels +» Grinding Machines + Refractori: 
BEHR-MANNING DIVISION: 


, USE READER SERVICE CARD; INDICATE A-12-26 


Abrasives * Sharpening Stones * Pressure Sensitive °° 


The Tool Eng ee 


Pel ‘ 
= 
=_ 


Starrett 
TO O LS 


for every department 


ie big new Starrett 75th Anniversary Catalog you'll find many new 


s like these... 


plus thousands of other items to help you do pre- 


on work faster, better and at less cost. Ask your Starrett Distributor 
+ write for your free copy. Use the coupon. 


NEW MAGNETIC BASE 
INDICATOR HOLDER 
No. 657 holds firmly to any iron or 
steel surface. Use with any Starrett 
“Last Word", No. 196 or No. 25 
Series dial indicator. Universally ad- 
justable with on-off push button. 


4 


2 


V HACKSAWS, BAND SAWS, 


LE SAWS and BAND KNIVES 


are Production-Proved for better cut- 
ting, longer life. Starrett hacksaws 
are now color-identified to help select 
the right blade for any job. 


»EVENTY-FIVE YEARS OF 
RECISION TOOLMAKING 


ccember 1955 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


NEW STAINLESS STEEL 
RADIUS GAGES 
No. 167. Sets of individual gages, 
each with five gaging surfaces for 
convex or concave radii. Made of 
rustproof stainless steel with Satin 
Finish. Six convenient sets. 


PRECISION GROUND 
FLAT STOCK 


and Die Stock saves valuable machine 
and man hours. Available in oil, oil or 
water, water hardening or air hard- 
ening types. “Just lay it out... and 
saw it out.” 


NEW ODD FLUTE MICROMETERS 


No. 483 and No. 485 measure 3 or 5- 
fluted cutting tools. Read direct in 
thousandths, eliminate special fix- 
tures. Satin Chrome Finish with carbide 
facings on anvil and spindle. 


NEW DIAL TEST INDICATORS 
like this No. 675 simplify layout, pro- 
duction and inspection. And don't for- 
get the complete new line of Starrett 
high precision-low friction dial indi- 
cators. 


NEW ‘‘KLEENSCRIBE’’ 
LAYOUT DIE 


is specially prepared for layout work. 
Dries instantly to an opaque, no- 
glare blue finish. Makes scribed lines 
stand out sharp and clear. 4 fluid 
ounce can with brush in cap. 


BIG NEW CATALOG 


75th Anniversary Edition 
Describes and illustrates over 3000 Starrett 
Tools including 85 new tools. Send the 
coupon below for your FREE COPY. 


Address 


THE L. S. STARRETT COMPANY 
Dept. E, Athol, Mass., U. S. A. 


Please send my free copy of the big, new Starrett 75th Anniversary Catalog 


INDICATE A-12-27 
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chipbreaker 


hardened 
steel 
screws 


resistant 
ast alloy 


solid carbide 
“throw-away”’ 


insert 


hardened 
steel 
elevator 


MANUFACTURERS OF 
CEMENTED CARBIDES 


CARBIDE TOOLS 
AND BLANKS 


822 MARKET STREET oe 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-28 


when toolholder accidents happe: 


Replace Pari 


...not the toolholder 


ONLY THE V-R TOOLHOLDER HAS THE 
REPLACEABLE ELEVATOR 


Most toolholder accidents or wrecks result in damage not only to the 
insert but to the shank immediately below the insert. When this happens 
with a V-R toolholder the damage is usually confined to the elevator 


which is easily replaced or repaired at a fraction of the cost of a complete 
toolholder. 


Ask your nearest V-R representative to explain the 
“replacement story” and how it can lower your 
tooling costs. 

For the name of your V-R representative, write today. 


V-R Toolholders are Available in Negative or Positive Rake in a Wide Range of Styles and Sizes 


SUBSIDIARY OF FANSTEEL METALLURGICAL 


TOOLHOLDERS 
AND INSERTS 


TANTUNG MINING 
TOOLS TOOLS 


WAUKEGAN, ILLINOIS 


INVESTMENT 
CASTINGS 
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GRIND 
EXTERNAL or 


INTERNAL 
CONTOURS 


(CAMS, TEMPLATES, 
BLANKING PUNCHES 
AND DIES) 


e DIRECTLY FROM 
SIMPLE LINE DRAWINGS 


e WITH EXTREME ACCURACY 
e IN MINUTES INSTEAD OF HOURS 


WITH NON-CONTACTING 
TRACER CONTROL 


Model 104 


electronic CAM and TEMPLA TE Machine 


Using a new and unique non-contacting tracer control, the 
Model 104 works direct from simple, large-scale line draw- 
ings easily prepared with electrically conductive “‘ink’’. 
The contour of the drawing is reproduced at the milling 
head at any reduced scale, such as 5:1, 10:1, 20:1, or 
higher. Any errors in the drawing are proportionately 
reduced, resulting in extreme accuracy of the workpiece. 
Since neither model nor complex tooling-up is required, 
production costs are minimized. Built for continuous, heavy- 


duty operation, the Model 104 provides a wide range of 
spindle speeds (48 to 11,500 rpm) and ample power to 
assure efficient milling or grinding of practically any de- 
sired metal or alloy. 

If you are producing external or internal cams, templates, 

and blanking punches and dies of irregular, complex 

shape . . . here are important opportunities for added 

precision, reduced production time, and cost savings never 

before possible! 


USE THIS COUPON TO SEND FOR COMPLETE INFORMATION TODAY 


| 
PRATT & WHITNEY COMPANY, ixcorrora’ 


URED BY THE NEW 
and Complete Sales Engineering and Maintenance Service . 


. . Through 


- 16 CHARTER OAK BLVD., WEST HARTFORD 1, CON 
. - & WHITNEY COMPAN Y a Please send my free copy of Circular No. 579 fully describing the + 
INCORPORATED | Model 104 Cam and Template Machine. | 
vEST HARTFORD 1, CONNECTICUT, U.S.A. — . 
COMPANY 
ia CO. ADDRESS 
BRANCH OFFICES IN PRINCIPAL CITIES = ZONE STATE 
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This year... 


let us open our hearts 
and homes to the 


Brightest Gift of All... 


Spirit 
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 ‘ORSE TWIST DRILL ACHINE COMPANY NEW. BEDFORD, MASSACHUSETTS 


. | chemicals, including the fire-resistant, spe- 
S cial, and standard hydraulic fluids in cur- 
TEFLON rent use. Available from Miller at no 
HYDRAULIC | extra cost. 
ROD SEALS 
On all Hydraulic Cylinders 
Benefits To You 
Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 


ome” 


‘CHROME PLATED 


ago Hydraulic Cylinders 


r 


THESE TOP QUALITY FEATURE 


“TEFLON” WIPERS 


Hydraulic Cylinders 


Guarantee TOP Performance and Maximum Life! 


(Standard on Miller Cylinders at no extra cos} 


Henetit To You 
CASE : CASE-HARDENED Piston Rods (52-54 


Rockwell “C”) provide practically com- 
HARDENED / plete protection against damage from ham- 
. mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over 
the case-hardened rods protects against 
scratch-damage and rust. Available from 
Miller at no extra cost. 


PISTON RODS 


On all Air and 


On all Air and 
Hydraulic Cylinders 


Benefits To You 


“TEFLON” Rod Wipers and “TEFLON” 
j Hydraulic Piston Rod Seals withstand tem- f= 
peratures from—100°F. to plus 500°F. They A] 


are impervious to practically all known Ss 


eration and on all cylinders during ship- 
ping and installation. 


RUST 
RESISTANT 
SURFACES 


On all Air and 


Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 
service ) 


EFFECTIVE DATES 


These new Miller features will be 
provided at no extra cost after 
January 1, 1956—and at Miller's 
option prior to that date. 


ing this 
Additional 
request. 


SALES AND SERVICE FROM COAST TO COAST a 
CLEVELAND * YOUNGSTOWN © DAYTON * TOLEDO * CINCINNATI © COLUMBUS Willd 2010 N. Hawthorne Ave., Melrose Po. | Ill. 


PITTSBURGH © PHILADELPHIA © BOSTON ¢ HARTFORD © NEW YORK CITY 
BUFFALO © ROCHESTER © MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT 
FORT WAYNE ¢ SOUTH BEND © INDIANAPOLIS © MILWAUKEE ¢ LOUISVILLE 
KANSAS CITY * SEATTLE * LOS ANGELES © SAN FRANCISCO ¢ BALTIMORE 
DENVER ST. LOUIS * MOLINE CHICAGO HOUSTON ATLANTA 
TORONTO, CANADA and OTHER AREAS 
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£ though a steel die costs 
| ss initially, this... 


Carbide-equipped die pays off 
by outproducing steel die 10 to 1 


Precision lamination 
die, equipped with 
Carboloy cemented- 
carbide cutting edges. 
Produces one million 
rotor and stator parts 
per grind, compared 
to only one hundred 
thousand per grind 
with a steel die. 


The initial cost of this lamination die equipped Actually, this case history is one of the less 
with Carboloy® cemented carbide is about twice , spectacular recorded on dies equipped with 
that of a steel die. But because the carbide die Carboloy cemented carbide. On many applica- 
produces 10 times as many parts per grind, the tions — large and small, simple and complex 
initial investment is more than returned in carbide dies outproduce, outlast steel by margins 
downtime and grinding savings alone. as high as 50 to 1. 


This is what the 10 to 1 ratio means to a No matter what the job — drawing, forming, 
plant: grinding expense reduced 90%; downtime blanking, or piercing—Carboloy carbide- 
reduced 90%; output per shift increased; grind- equipped dies have more than proved their value. 
ing facilities freed for other tasks; scrap reduced Consult a Carboloy Engineer today. He will be 
because the carbide die holds its accurate toler- happy to work with you or your diemaker on 
ances longer; costly finishing work eliminated design and application problems. For more 
because parts are burr-free. information, write or send the coupon below. 


‘Carboloy’’ is the trademark for products of the Carboloy Department of General Electric Company 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11101 E. 8 Mile Street, Detroit 32, Michigan 


[] Send me Carboloy Die Engineering MAME —— 
Manual D-124. 

[-] Send complete details on Carboloy 
Die Training School. 

"] Have a Carboloy Die Engineer call 
at my plant. city 


COMPANY 


ADDRESS 


ZONE STATE 


BCARBOLOY CREATED-METALS FOR INDUSTRIAL PROGRESS 
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CINCINNATI 
RIGID SHAPERS 


New—modern—these Rigid Shapers offer faster, more con- 
2 venient controls, greater accuracy, greater dependability. 
The New nodular iron ram, trunnion and vise, and wide 
| heavily ribbed column give a new rigidity—increase accuracy 
in cutting. 


The New slot-free ram also eliminates the manual clamping 
of ram adjustment—a time saving feature. 


A speedy, dependable electro-magnetic brake and clutch 
insure a faster performance. 


| 50 P.S.I. pressure lubrication, exclusive on Cincinnati 
| Shapers, is a real insurance against wear and a guarantee 
| of long trouble-free performance. 


| Write for the circular on the New Rigid Shapers. 


| 


Nodular iron, slot-free Electro-magnetic Clutch The only shaper with 
ram and Brake SO P.S.I. lubrication 
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Cincinnati Shapers, Shears and Press 
Brakes carry a 5 year guarantee on work- 
manship and material—write for details. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. | SHAPERS » SHEARS « BRAKES 
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Wood & Spencer 


TAPS 


.. offer extra 
Surface Hardness 


to preserve cutting accuracy 


& 


Magnified 500 times, you can 
see the dense structure of the 
surface metal of the tap. This is 
the result of the Wood & Spencer 
special treat process. 


Beyond the standard heat-treating process is a special treat we use 
on some taps, to give them even more resistance to wear. 

This additional process imparts an extra surface hardness. The 
added wear resistance results in a tool which will endure 
especially demanding production runs ...and retain threading 
accuracy throughout. 

We recommend these taps mostly for problem alloys or for 
grueling production runs... although you may want them for 
other applications. 

We call this additional treating process by the unglamorous 
name “special treat.’ That's what you ask for when you order. 
Why not try these extra long-wearing, special treat taps? We'll be 
glad to supply your needs. 

Want a free tap guide: Everyone who has one finds this 
handy wall chart an excellent ready-reference. It tells all standard 


gage tolerances, class fits and tap tolerances. Write us for 
one on your business letterhead. 


The Wood & Spencer Company « Cleveland 3, Ohio 
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As a fitting climax to our thirtieth 


year, we are happy to announce 
SNYDER TOOL and ENGINEERING COMPANY 
machine shop and assembly flo 
which will enable us to add to 
machining equipment and accom 


i 
a 


As a fitting climax to our thirtieth anniversary 
year, we are happy to announce plant expan- 
sions which will add about one third to our 
machine shop and assembly floor areas and 
which will enable us to add to our precision 
machining equipment and accommodate more 


manpower. We are happy, too, to take this 
opportunity to thank all our friends who have 
made this modern plant possible—our cus- 
tomers, our suppliers and ail of the hundreds 
of members of the Snyder family of workers, 
here and throughout the country. 
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SNYDER SEGMER 
AUTOMATION in 1 


182 operation, in-line transfer 


operate independently or as a 


assure continuous production . 


motive avtometic transmission 


100 cases an hour at 80% ef 


ie TOOL & ENGINEERING COMPA 
| 3400 E. LAFAYETTE, DETROIT 7, MICHIC 


5O Years of Successful Cooperation with Leading rbme 


SEGMENT 1: 40 feet long, 19 stations, 10 
spindles. Part manually loaded, both ends 
face milled, counterbored, three diameters 
rough and finish bored and faced, two 
pads side milled, pump pad face milled, 
clearance slot milled. Part tilted 90 degrees 
in processing. 


SEGMENT 2: 47 feet long, 31 static 
face, end and at angular location 
drilled, countersunk, semi-finish ar 
faced, tapped. Part is tilted 90 degr 


= features four segments wh 
A 4 in — 


NTED 


station, 


Thich can 
a unit to 
ef avuto- 
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efficiency 


ANY 
1IGAN 


‘merican Tudustriies 


SEGMENT 3: 26 feet long, 17 stations, 
21 spindles. Various drilling, cham- 
fering, tapping, counterboring, ream- 
ing, spotfacing operations in both case 
sides. Part removed from transfer bar 
to special fixture and tipped 45 degrees 
tations, 91 spindies. In top to process angular inside hole, 
tions inside, 51 holes are returned to transfer bar, turned 90 
1 and finish reamed, spot- degrees, tilted 90 degrees to bring 
legrees and rotated. - pump face up. 
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®, 31 stations, 91 spindles. In top 
mar locations inside, 51 holes are 
i-finish and finish reamed, spot- 
d 90 degrees and rotated. 


SEGMENT 3: 26 feet long, 17 stations, 
21 spindles. Various drilling, cham- 
fering, tapping, counterboring, ream- 
ing, spotfacing operations in both case 
sides. Part removed from transfer bar 
to special fixture and tipped 45 degrees 
to process angular inside hole, 
returned to transfer bar, turned 90 
degrees, tilted 90 degrees to bring 
pump face up. 


SEGMENT 4: 36 feet long, 24 stations, 60 spin- 
dies. Various drilling, chamfering, tapping, 
semi-finish boring and facing operations. 
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Your local Milne man is a tool steel spe- 
cialist, trained to help you solve your tool 
material problems. He’s an expert in tool 
steel characteristics and applications who 
can help specify exactly the right steel for 
the job. 

He represents MILNE, America’s Lead- 
ing Tool Steel Specialists. That means he 
has a tremendous range of grades, sizes, 
shapes and finishes of tool steel to draw 
upon, including many unusual ones that are 
hard to find elsewhere. 

Milne has grown up in the tool steel 


business. Its CONCENTRATION and 


WAREHOUSES: 


New York 
Chicago 
Boston 

New Britain, Conn. 
Philadelphia 

Pittsburgh 

Cleveland 
Dayton 

San Francisco 
Atlanta 
Detroit 
Seattle 


SPECIALIZATION on this field is reflected SALES OFFICES: 
in the variety of its warehouse stocks and a rn 
the special knowledge in the minds of its St. Louis 
representatives. Bridgeport 
If | steel is involved, call in ; scialist Louisville 
tool steel is involved, call in a specialis samen 
...call MILNE, 


Birmingham 
Madeira Beach, Fla. 


Write For Milne’s SALES AGENTS: 
NEW TOOL 


~ Taywood 
Includes several newly Bell, Los Angeles 


developed Milne Pacific Machinery 
tool steels 3 & Tool Steel Co., 
Portland, Oregon 


Maxwell Steel 
Inc., 

Fort Worth, Texas 
Geoffroy-Lane, 
Inc., 
Denver 
Sanderson-Newbold 
Ltd. 
Montreal-T oronto 


rounns squares 4 FLATS a HOLLOW 
(tubular) 


And Tool Steels Only 
Complete Line of Tool Steels A Wide Range of Sizes and Grades 


wide range of sizes and grades in 
WATER HARDENING e NON-DEFORMING e SHOCK-RESISTING 
HOT-WORK & HIGH SPEED TOOL STEELS 


Full length Kolorkoted for permanent identification 
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BOSTON GEAR 


New COST-SAVING “COMBINATION” 


for certified efficiency —easy maintenance 


The new 100 SERIES RATIOMOTOR 
combines a gear reduction unit and 
an easily detachable, standard end- 
mounted motor. 

MOTOR CAN BE REMOVED and 
replaced in a few minutes, without 
disturbing the gear reduction unit. 
Saves maintenance time, preserves 
alignment, permits continued opera- 
tion with spare motor. 


ORIGINAL MOTOR CAN BE CHANGED 
When conditions require change to 
a motor of special characteristics 
(totally enclosed, explosion-proof, 
etc.) it can easily be attached in 
place of the original motor. 


GET NEW 
CATALOG R-56 


Lists models for. any 
drive . . . horizontal 
or vertical—right 
angle of parallel — 


—and unlimited adaptability 


ANY MODEL NEEDED — FROM STOCK 
The 100 SERIES includes 1064 dif- 
ferent standardized stock units for an 
unlimited range of applications .. . 
Reductors, for mechanical drives, as 
well as Ratiomotors and Flanged 
Reductors. All ratings are certified 
to be actual torque delivered, by 
Independent Laboratory tests. 


A BOSTON GEAR FIELD ENGINEER will 
help you simplify planning, and put 
your product ahead in design. Your 
Boston Gear Distributor will arrange 
a call, or write: Boston Gear Works, 
83 Hayward St., Quincy 71, Mass. 


1064 DIFFERENT UNITS 
108 MODELS — FROM STOCK 


RATIOMOTORS 


The complete power 
@ package, with motor. 


FLANGED 
REDUCTORS 


The Ratiomotor 
gear unit, sup- 
plied without mo- 
tor. You buy and 
attach any motor 
you choose. 


REDUCTORS 

For mechanical drives, new 100 
SERIES design saves space and 
weight. Housings are finned for im 
proved cooling. Fan-cooling optiona! 
on larger sizes. 


single or double 
reduction. Includes 
selection charts, engi- 
neering data. 


.BO STON eats 
"DISTRIBUTOR 


For neorest distributor, look under “GEARS” in 
the Yellow Section of your Telephone Directory. 


by Independent Laboratory tes’ 
PATENTS PENDING 
55-BG-R. 7A 
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here's JUST ONE of the salient 
coy =) = >< features of this machine which is 
made with SWISS PRECISION 

throughout: 


AUTOMATICS 


“~~ FOUR 
ROBUST 


The front and rear slides mounted on crossed ways, 
permitting radial or lateral movements, or combined 
to produce tapers or irregular forms. This allows the 
use of single point tools in many cases in place of form 
tools with their inherent side thrust. All tool slides 
actuated by camming systems having adjustable ratios. 
(The two upper slides are radial only). 
Machine throughout is engineered to take 
American-made tools! 


292 Madison Avenue, New York 17, N. Y. 
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«po The “Touch of Gold” In Multiple Diameter Grinding. This Norton Type CMS-1 Semiautomatic Multi-Wheels!: ‘« 


Cylindrical Grinder is set up to grind two conical surfaces simultaneously in automatically controlled plunge grinds. | < 
wheelslides, opposed here, may be positioned in‘line if the job requires. 


The Tool Engin: © 
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The Type CMS -1 Semiautomatic Multi -Wheelslide Grinder 
handles jobs impossible on ordinary multi-wheel machines 


Here’s a brand new Norton grinder 
with a special capacity for high produc- 
tion, low cost grinding of multiple diam- 
eter work. 


The Type CMS-1 Semiautomatic 
Multi-Wheelslide Cylindrical Grinding 
Machine cuts production time and ex- 
pense in a number of different ways. It 
grinds with top speed and accuracy. It 
reduces grinding wheel costs. Most im- 
portantly, it eliminates the need for 
separate grinds on separate machines. 


Advanced Multi- Wheelslide 
Arrangement 


During building, the Type CMS-1’s © 
sturdy, unitized wheelslides are posi- 
tioned — opposed or in line — for spe- 
cific job requirements. In use, slight 
angular or lateral adjustments may be 
male when setting-up. Each wheelslide 
mounts one or more 30” grinding 
wheels, with the type of work-holding 
eq: pment depending on the job. Slides 
op-rate in unison during production, 
bu’ may be individually controlled for 
se ip. 


District Sales Offices: WORCESTER + 


cember 1955 


FOR FURTHER 


Other Outstanding Features 


e Central, one-lever control of the auto- 
matic grinding cycle — plus automatic, 
electrically timed termination of the 
cycle — for greatly simplified operation. 


e Two-rate automatic feed assures ideal 
conditions for rapid stock removal, with 
highest accuracy and finish. 


e Convenient wheel feed hand wheels 
have ‘‘click-count” indexing, permitting 
feed adjustments in increments of 
“tenths.” This simplifies size control in 
setting-up and in initial operation. 


¢ Individual push-button-operated jog- 
ging control of wheelslides aid produc- 
tion by simplifying size control. 


e Automatic wheel guard type truing de- 
vices operate consistently at prede- 
termined speed and feed. Control of the 
amount of abrasive removed is close and 
uniform, with compensation of wheel- 
slide setting for wheel diameter reduc- 
tion. Results are most efficient, effortless 
truing, with reduced wheel cost per 
piece ground. 


HARTFORD NEW YORK CLEVELAND «+ CHICAGO _ DETROIT. 


INFORMATION, USE READER SERVICE CARD; 


INDICATE A-12-45 


Get All The Facts 


on the new Type CMS-1 grinder from 
your Norton Representative. Learn how 
you can improve your competitive posi- 
tion by replacing two or more old 
grinders with this ultra-modern ma- 
chine. Or write direct to us for the whole 
story. And remember: only Norton offers 
you such long experience in both grind- 
ing machines and wheels to bring you 
the ‘Touch of Gold” that helps you 
produce more at lower cost. NORTON 
Company, Machine Division, Worcester 
6, Massachusetts. 


To Economize, Modernize With NEW 


NORTON 


GRINDERS and LAPPERS 


better products... 
fo make your products better 


| 
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HOW BUY DIA 


FOR FASTER, 
COOLER CUTTING 


““More Use per Dollar” 


Insist on diamond wheels spe- 
cially bonded to resist loading or 
glazing .. . and designed in the 
proper size and shape to best 
meet your requirements. High 
cutting efficiency on carbide 
tipped tools, for fast production 
speeds, require the kind of preci- 
sion grinding possible only with 


the diamond wheel. 


Make certain the wheel you buy 
is bonded to permit cool, free 
cutting with light pressure, thus 
eliminating the danger of damage 
to heat-sensitive carbide, carbide 
tips and carbide inserts . . . Con- 
sider, too, the grit size that will 
give you the finish you want... 
and assure long, dependable wheel 
life. Be sure the wheel is designed 
for your specific internal, surface 


or cylindrical grinding operations. 


Specify, by name, the diamond 
wheels engineered to give you 
these advantages specify 


Manhattan Diamond Wheels. 


Flat Belts V-Belts 


OND WHEEL 


MANHATTAN DIAMOND WHEELS 


For surface, cylindrical or internal 
grinding operations, Manhattan 
Diamond Wheels give you faster, 
. higher 
wheel efficiency and longer life 


cooler cutting action . 


on the toughest job., Manhattan 
Diamond Wheels are resinoid 
bonded for tungsten carbide 
grinding metal bonded for 
grinding glass, quartz and ceram- 
ics. They will not load or glaze, 


and require no dressing for either 


wet or dry grinding operations. 
Manhattan Diamond Wheels are 
made in a variety of surface- 
contact shapes... in the diamond 
concentration and grit size to 


meet your exacting requirements. 


When you specify Manhattan 
Diamond Wheels, you are buying 
‘More Use per Dollar”. Try them 
... write to DIAMOND WHEEL 
DEPARTMENT. 


Distributors or direct representation throughout the country 


Conveyor Belts Hose 


Roll Covering 


MANHATTAN RUBBER DIVISION— PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Tank Lining Abrasive Whe« 


Other R/M products include: industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facing 
Asbestos Textiles « Packings * Engineered Plastic, and Sintered Metal Products * Bowling Balls 


460 FOR FURTHER 
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lo help improve induction heating applica 
tions, Lindberg engineers have spent two 
years developing equipment for M-G set 
frequencies of | ke., 3 ke. and 10 ke. This 
equipment is now available to you 


This development has also produced many 
advanced design features that are incorpo- 
rated in control and heating stations used in 
connection with motor generatorequipment. 


Generators are available in power outputs 
from 30 kw. to 1250 kw. 


Lindberg engineers are now equipped lo 
solve your metal heating problems using 
optimum frequencies fer specific applica- 
tions from 60 cycles upwards. For infor- 
mation consult your nearest Lindberg field 
office or write for Bulletin No. 1460. 


The High Frequency 


of Lindberg Engineering Company 


announces a complete line of 
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for all Induction Heating Applications 


HIGH FREQUENCY DIVISION 
Lindberg Engineering Company 


2447 W. Hubbard St., Chicago 12, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-47 47 
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THE BLANCHARD MACHINE COMPANY 


Tiny watch gears, pinions and 
ruby bearings — flat and 
parallel — to a dimension (o}- 
erance of .0002”. 


To 3 micro-inches and flat 
within one light band. 


give us a chance! 


Hardened steel machine tool 


We know we can do your flat surface jobs. We've done them ways, 219” x 314” x 50”, ground 
} on 6 sides, flat within .001” with 
all tiny w atch parts... steel plates 7 feet across corners... surface finish of 5 micro-inches 
5 times faster than other 

copper and ceramics ... perfectly. Just give us the correct wheel iethodel 


(Blanchard wheels are preferable). 


Blanchards regularly grind surfaces flat to within 2 to 4 light i 
bands, parallel to less than .0OOL”, with dimension tolerance of 


0002” and surface finish to better than 3 micro-inches. 


Honest, we Blanchards (15 models) work fast and inexpen- 


sively whether the job requires precision grinding or rapid 


Die plates, 7’ across cor- 
ners and perhaps 2’ thick. 
vestment you ever made. holding flatness to .001". 


removal of stock. Give us a chance to prove we're the best in- 


Send for free copies of “Work 
Done on the Blanchard” (fourth 
edition), and “The Art of 
Blanchard Surface Grinding”. 


PUT IT ON 


64 STATE ST., CAMBRIDGE 39, MASS., U.S. 
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standard for comparison 


...and with high speed steels 
the standard is REX 


Living up to a standard for comparison isn’t easy. 
That’s why Crucible lavishes special care on the 
manufacture of REX® high speed steels...to keep 
REX the standard wherever high speed steels are 
used —as it has been for over half a century. 


It’s easy to prove the superiority of REX. Use it 
on the job...check its size, structure, response to 
heat treatment, fine tool performance. You'll agree 
with thousands of other users—you can’t find a 
high speed steel to outperform REX. 


Remember, REX is made only by Crucible. So 
call for REX at any Crucible warehouse, or for quick 
mill delivery. Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 30, Pa. 


C UJ C LE first name in special purpose steels 


rucible Steel Company of America 
reeember 1955 
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Since 1915 


Multiple Spindle Drill 
Heads have many uses, yet 
oftentimes they are not 
considered as being ap- 
plicable to automatic 
turret lathes. 


If you want to reduce labor 


costs and the number of 
operations required to com- 
plete a particular part, why 
not see how U.S. Drill Head 


engineers can help you. 


Write or wire us today. 
There's no obligation, of 
course, and the chances are 


Manufacturers of all types of that we can save you time 


fixed center and individual and money. 
lead screw tapping heads. 


UNITED STATES DRILL HEAD CO. 
616-618 Burns Street, Cincinnati 4, Ohio 
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This is a 73 tooth automatic transmission gear— 
5.5853 P.D., 14 pitch, 20° pressure angle. 


It is broached in just one pass. A singie 


shaving operation completes it. 


All critical dimensions including lead 
and concentricity are held to extremely 


close tolerances. 


Broaching 
time floor to 


Shaving 
time floor to floor 


Total 
machining 
time 


The 7 foot Naloy Broach used also chamfers the 
gear tooth edges as it cuts the teeth. 


The constant and intimate contact Red Ring 


engineers have with advanced gear practice gives 


them a very real advantage in the design and 


production of gear tooth broaches. 


for specific suggestions 
on your broaching operations. 


NATIONAL BROACH AND MACHINE co. 2 


EQUIPMENT 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-51 


| 
[a Ur tO 
ransmission Gears | 
; 
53 
> 
> 4 
RIGINATORS OF ROTARY SHAVING | 
AND ELLIPTOID TOOTH FORM 
Nee 
December 1955 51 


rote 


One of a series 


MODERN TOOLING TECHNIQUES 


for use in jigs, dies, fixtures and special machines. 


WHERE TO BUY 921-T: 


PIONEER TOOL ENGINEERING, INC. 
1601 E. El Segundo Bivd., El Segundo, Calif. 


PIONEER SALES ENGINEERING INDUSTRIAL METALS SOUTHERN STATES IRON ROOFING CO. 
2233 Inkster Rd General Office 


Inkster, Michigan 2028 Northern Street Geawel OGice 
Wichita, Kansas Stiles Avenue and Louisville Rood 

MEIER BRASS & ALUMINUM CO. Worehouses in Savannah, Georgia 

1471 E. Nine Mile Rd St. Louis, Missouri ictal 

Hozel Park, Michigon Kansas City, Missouri 
JOSEPH T. RYERSON G SON, corporation Georgio 

INC. Generel Birmingham, Alabama 

60 Everett St 4343 Wyoming louisville, Kentucky 

Alston District Detroit, Michigan Memphis, Tennessee 

Boston 34, Mass. Miami, Fleride 


EDGCOMB STEEL & ALUMINUM 


Grand Rapids, Michigan Nashville, Tennessee 
460 Hillside Avenue Eikhort, Indiana Raleigh, North Carolina 
Hillside, New Jersey Cleveland, Ohio Richmond, Virginia 


52 FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-12-52 


STABILITY 
Large Check Fixture 


by 
J. H. Matheny 
co-owner 
B&M 
Engineering Co. 
Burbank, Calif. 


Specifications called for a check fixture approxi- 
mately 26” wide, 34” long and 28” high to be 
light weight and maintain a tolerance of 
*.0005”. 

We specified Pioneer 921-T cast aluminum tool- 
ing material. Its positive stability and excep- 
tional mechanical properties made it ideal to 
meet those requirements. 


We specify Pioneer 921-T on other jobs too. 
One reason is its adaptability to welding without 
distortion or need of normalizing. This is im- 
portant because welded structure can cut ,fab- 
rication costs up to 40%. 


Also, Pioneer 921-T is 66% lighter than steel, 
it has 24,000 Ib. compressive strength, and it 
can be machined at speeds up to 6000 FPM. 


The advantages of these and other 921-T 
features are why we have been specifying 921-T 
for more than 3 years on assembly jigs, spar 
cap mill fixtures, drill jigs, check fixtures and 
various other designs. We think Pioneer 921-T 
is a remarkable tooling material. 


B & M Engineering Company serves industry 
nationwide in specialized tool and machine 
design, project design and production en- 
gineering. It operates plants in Los Angeles 
and Burbank, and is a member of both the 
Southern California and National Tool and Die 
Manufacturers Associations. 
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shows complete range of applications, 
important mechanical properties, 
stock sizes and special cast sizes. 
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Model shown is the 
NEW 2B-36 
SPIRAMATIC JIGMIL 


available with 

2%" diameter spindle bar 
24” vertical travel 

36” horizontal travel 
Table 36” x 24” 


DeEVLIEG MACHINE COMPANY 
450 Fair Ave., Ferndale « Detroit 20, Michigan 


WRITE FOR ILLUSTRATED CATALOG | 
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| designed especially tor 
BORING AND MILLING SMALL PIECES | 
for PRODUCTION WORK or ONE-PIECE JOBS | 
| 
The MODEL 2B-36 
| latest addition to @ famous line of precision Boring and Milling Machines _ a 
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tooling problems 


Performs 15 
operations 
at 75 to 80% 
less cost 


Machining costs were 
reduced 75 to 80 per cent 
by this special four-station 

automatic index machine, 
designed to perform 15 
operations on two sides of 
air brake end plates. On 
the smaller piece, five holes 
are drilled and tapped; 
one angular hole is reamed 
and its face is circular 
serrated; another angular 
surface is faced; and the 
interior of the housing is 
faced and reamed. Larger 
piece also machined is 
similar but with only one 
angular surface and the 
addition of a pipe thread. 


Rehnberg-Jacobson specifies Scully-Jones Spindle 
Extension Assemblies, Floating Holders, and Tap Chucks 


Rehnberg-Jacobson Manufacturing Company, Rockford, IIl., designed this special four-station 
automatic index drilling, reaming, tapping, facing, and serrating machine for a large manufacturer of 
air brakes. Machine has one loading position and three working positions. Work is clamped manual! 
in simple locating fixtures, which are changed easily to accommodate two sizes and different 
operations required on partially finished aluminum die castings. Scully-Jones Spindle Extension 
Assemblies, Floating Holders, and Tap Chucks were specified to simplify tooling changes, 
eliminate breakage, and maintain the accuracy built in the machine. 
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ti 1e and money, solves diversified 
s-indle-type machine tools! 


= It pays to specify Scully-Jones ‘‘Precision 
Holding” to solve tooling problems and properly 
adapt cutting tools to the machine and the job. 
gl Here are three of more than 50 different 
“precision holding’’ tools that simplify operations, 
if reduce downtime, and improve production. 


; The Style “JA’’ Floating Holder gives you extra 

: protection against tool breakage and inaccuracies 
due to misalignment because there can be no 
binding or ‘dead spots’’ in the action of the collet. 
Its exclusive double gear spline drive principle 
assures unrestricted float, difficult or impossible 
to achieve with other holders on the market. 


To convert multiple spindles and adapt tooling 
for a variety of operations, Scully-Jones Spindle 
Extension Assemblies are available in both small 
and large body diameters. These units accom- 
modate tooling which requires a wide range of 
inside tapers and body lengths to extend or alter 
machine spindles. The Quick-Lock Nut permits 
fast, accurate adjustment in the spindles or pre- 
setting outside the machine. New ‘“‘keyhole’’- 
type drift slot accommodates both “‘keyhole’’- 
and cam-type tool ejectors. 


Style “A”? Tap Chucks, with four-slot design, 
provide up to four times greater holding power on 
the tap shank, increase resistance to pull-out, and 
reduce tooi breakage. Chuck closes evenly on 
all sides and along the length of the tap shank, 
assuring accurate operations. 


Call your Scully-Jones factory-trained 
representative or distributor, today. 


Scully-Jones “TOOLITROL" 
Boards and Gages 


Reduce setup time, downtime, inspection time, and 
keep multiple-spindle machine tools operating at 
maximum capacity with Scully-Jones ‘“Toolitrol”’ 
boards and gages. Scully-Jones engineers, with a 
complete line of holding and driving tools to choose 
from, can help you plan and design a completely 
integrated tool control method and solve at-the- 
machine problems of pre-setting, storing, and chang- 
ing tools. For complete information, write for 
Bulletin No. 19-50. 
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CAMPBELL OFFERS WIDEST 
SELECTION OF ABRASIVE CUT-OFF 
MACHINES FOR EVERY NEED 


Capacities—from 
1” to 12” diam. solids 


Hand-operated submerged 
cutting machines 

Wet or dry machines for 
general shop requirements 
Bar-cutting machines for 
continuous production 


All-purpose wet abrasive 
horizontal cutting machines 


Fully-automatic wet abrasive 
cutting machines 
Hydraulically-operated, 

wet abrasive cutting machines 
Rotary-oscillating-hydraulic 
wet abrasive cutting machines 


arco Abrasive Cut-off Machin: 


elif you are now cutting high alloys by any other method, it 


will pay you to know the many advantages that CAMPBELL 
abrasive cutting can bring. 


LOW COST FACTOR When cutting sections abrasively from 
bar lengths for forging, the metal may be purchased “‘unan- 
nealed.”’ In some cases, saving the annealing cost will more 
than pay for cutting. Smooth cutting of abrasive process saves 


cost of smoothing operations. Accuracy of abrasive method 
reduces scrap loss. 


HIGH QUALITY FACTOR High quality control standards 
are usually maintained by laboratory testing of specimen cuts. 
With abrasive cutting, metal can be cut in practically any con- 
dition—soft, hard, annealed or unannealed—with cut-off pieces 
ready for deep etching. 

@ Find out TODAY what the CAMPBELL methods can do for 
you. Testing procedure by CAMPBELL engineers will show con- 
clusively whether abrasive cutting machines will save YOU 
money. 


Write for DH-301 ‘‘Principles of Abrasive Cutting” — 


ACCcO 


Campbell Machine Division 
AMERICAN CHAIN & CABLE 


945 Connecticut Avenue, Bridgeport 2, Connecticut 
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New— 
Indicating Gages, 
} Scribers and Pin Gages! 2 


New— 
Double Stack Base Blocks! 


Greater Accuracy... Greater Usefulness 
Faster, Easier Gage Assembly... 


Accuracy of gage block calibration depends upon surface 


finish! New DoALL Square Blocks have the finest finish of any in 
the world—0O.6 micro-inches R.M.S. or better! Calibration error D@LL 
is reduced to a new minimum for commercial gage blocks. 


The DoALL Company 


To preserve and make full use of this superior accuracy, DoALL ina 
Des Plaines, Illinois 


has developed completely new and different accessories. The 
combination sets an entirely new standard for precision gaging. 


Turn the page for more factual details. ————" 
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ASSEMBLE 
ANY GAGE QUICKLY! 


Make Millionths-Accurate Gages 


EXCLUSIVE 
INDICATING GAGE 
ELIMINATES “‘FEEL". 


In precision measurement | the 
range of 1/10000 inch, theh aan 
sense of ‘‘feel"’ fails. Now, { 
offers universal dial indicatc se}; 
for use with any make of s are 
blocks to eliminate human e or. 


Quickly at Low Cost 
a With new ultra-accurate DoALL Square Blocks and 
new versatile accessories, you can make thousands of MANUFACTURED BY DoALL in an entirely new, ai 
precision gages quickly at a fraction of the cost of conditioned and magnificently equipped gage 
de special gages . . . use them in the inspection depart- laboratory. View shows lapping according to o 


ment, in the toolroom and in the shop... get greater 
dimensional accuracy, prevent costly errors. Why be 
satisfied with less? The cost per gage is low—blocks 
incur very little wear when used with DoALL Acces- 


sories. 


Ask for a Free Demonstration 


See a DoALL Square Block Gaging demonstration at 
your own plant, free of charge and without obliga- 
tion. Compare them, try them, judge for yourself. Call 
your local DoALL Store or write: The DoALL Com- 
pany, Des Plaines, Illinois. 


Ask for Literature describing DoALL Square Blocks 
and Accessory Sets. 


DoALL-developed probability formula. Three-color 
interferometry is used at DoALL to calibrate Master 
blocks. 


A COMPLETE LINE OF 
DIMENSIONAL QUALITY CONTROL EQUIPN 


Square Gage blocks and Accessories + Rectangu- 
lar Gage Blocks and Micro-Step Gaging System + 
Mechanical and Electric Comparators « Black Gran- 
ite Surface Plates, Straight Edges, Angle Plates, 
Toolmakers’ Flats, Parallels, Magnetic Chuck Plat- 
forms « Optical Comparators and Charts and Fix- 
tures « Stereomicroscopes « Brinell Microscope + 
Toolmakers’ Microscopes « Sine Bars and Plates + 
Optical Flats * Monochromatic Lights +» Surface 
Roughness Scales + Mobile Inspection Units + Mi- 
crometers and Calipers « Plug and Ring Gages 
and many other items! 


~%@ Call Your DoALL Service-Store 


EDUCATIONAL 
WALL CHAR 


Machine Tools + Cutting Tools Measuring Instrument, ne 
Shep Supplies + in Stock Economic Pr 


d 
The DeALL Compony, Des Plaines, Ill. $1.00 each po: * 
Lower quantity es 


Friendly DoAIll Stores . . . (in 37 cities) 


‘ersonalized Service . . . Complete Stocks . . . Local Delivery 
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A large manufacturer sent usa small piece of steel 
which ad been partially completed on a screw 
machine. He said: “Drill five holes and remove 
the burrs...”’ That’s a job for any drill press! 


But when he said: ‘‘I want over 700 pieces 
an hour gross...”’ 


THAT’S A JOB FOR A KINGSBURY. 


Here’s the machine. Four horizontal units and 
one vertical unit are mounted on a 72-inch diam- 
eter semi-circular base. A 20-inch table with 
four work-holding fixtures indexes through four 
stations. 


Work is performed at three stations, as follows: 
Station J: Unit 1-H with two-spindle offset aux- 
iliary head, drills two holes from one direction, 
while Unit 1-Rear with a single spindle auxiliary 
offset head, mounted on the other side of the base, 
drills the opposing hole. 


Station 2: Units 2-HTL and 2-HTR drill oppos- 
ing holes. 


Station 3: Unit 3-V, with special burring tool, 
removes the burrs from five holes. 


: 


AUTOMATIC DRILLING | 
AND TAPPING MACHINES 


for Low-Cost High Production 


At Station 4 the work-holding fixture automat- 
ically releases the piece and ejects it through the 
bottom of the fixture. The operator then re- 
loads. The piece is clamped automatically in 
the fixture with the flange at bottom. 


This job, while relatively simple, presented prob- 
lems. To produce upwards of 700 pieces per 
hour, more than one drilling operation had to be 
performed during a working interval. Notice 
also that, beyond the full diameter of each of the 
four .204” dia. holes, the bottom of the larger 
central hole is “end-milled’”’ by the .204” drill. 
This necessitated drill bushings located on the 
fixture as close to the work as possible. In fact, 
all three drills are guided by bushings to insure 
accuracy. 


An output of 728 pieces per hour is approxi- 
mately one piece delivered every 5 seconds. We 
provide maximum time for /oading by unclamping 
and unloading the fixture automatically at the 
end of the work cycle. 


When you buy a Kingsbury you acquire a cus- 
tom-built machine, complete in every detail! 


Kingsbury Machine Tool Corp. 
114 Laurel Street, Keene, N. H. 
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The Reli-a-chek Gaging Group is 


made up of instruments that are 
foremost in their field, in both quality 


and price. 


Further, Reliant's balanced line offers 
a single source for most gaging re- 


quirements. 


All of these precision instruments 
have unusual and desirable features, 
and some unique in design and per- 


formance. 


* There are many more, and some 


“special” ones, too. 
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“VERNIER CALIPERS 


extended ver 


BENCH COMPARATORS 
“Several available, 
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grind 2 taces and radius on 1/2’ x 1" carbide insert in 3-1/2 


minutes automatically... repetitively ... without 


variation... without heat checks... without manual assistance! 


Elox Electrical Discharge Machining of single point tools is an 
electronically controlled push button operation. Variable 
human elements are completely eliminated, guaranteeing 
every tool sharpened identical as to finish, radius. 

Grinding is done with a brass wheel to any pre-determined 
specifications. Every tool repetitively uniform! 


Permits use of standard blanks 
Every tool is identical as to radius, finish 
Increased tool life 
More regrinds per tool 
Eliminates diamond wheels 
Carbide and tool shank are ground simultaneously 
737 N. Rochester Road Averages 40% labor savings 
Clawson, Michigan 


DEMONSTRATION CENTERS: 
45 Broad Ave., Palisades Park, NJ. See Elox Uni-Form Single Point Tool Fixture 


1907 W. Monterey, Chicago, Ill. in operation at Elox Demonstration Centers. 
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Close Tolerances... 
without Machining 


This finished piece used to be made on an automatic screw 


machine with the long, narrow diameter section turned to 
Le .100 £.003 and a necessary sharp shoulder. 


Torrington’s swaging experts suggested starting with this 
simple screw machine blank (to retain the required shoulder). 


Result after one rotary swage—an improved finished piece, 
to a tolerance of +.001. 


Why not write for our informative 
booklet on swaging that includes complete 
descriptions of Torrington Rotary 
Swagers. It may show you how you can 
achieve a ‘“‘swaging success story” 

in your own plant. 


See what savings you 
can make by swaging 


1. Saving in material—swaging uses near! 
all the metal. 


2. Saving in time —swaging is fast. 


3. Saving in labor—unskilled labor can 
run a swager. 


4, Saving in machining—swaging produces 
finishes accurate to +.001. 


5. Saving in finishing operations—swaging 
produces high finish, better hardness and 
resiliency. 


- 
THE TORRINGTON COMPANY 
Swager Department 
444 North Street, Torrington, Conn. 
Makers of Torrington Needle Bearings 
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Whether you’re an old timer or relatively new in 
machine shop matters, don’t overlook Axelson 

if you’re thinking about a milling machine. 
Probably you know about Axelson lathes. We’ve been 
building them for over 40 years, and have earned 

a proud reputation with them. Now we offer a milling 
machine engineered and built to the same high 
standards of strength and precision. 

If you’re in the market for a milling machine, it will 
pay you to look at Axelson. We’ll be happy to send 
descriptive bulletins that tell the whole story. 
Just ask us. 


ee hours mean more 


Producers of the World famous Axelson Lathe 


AXELSON MANUFACTURING COMPANY 
DIVISION OF U. S. INDUSTRIES, INC. 
6160 S$. BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA Ss Dealers in Principal Tool Centers of the U. $. 
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BB Higher machining production than ever achieved 
by any other method has been made possible in 
many cases through the use of the Footburt 
Continuous Surface Broaching Machines. In most 
cases, production is limited only by the speed at 
which parts can be loaded into the self-clamping 
fixture. Unloading is automatic. If you have a problem 
of high production on small parts, send 

blueprints and hourly requirements. 


THE FOOTE-BURT COMPANY 
Cleveland 8, Ohio 


Detroit Office: General Motors Building 


PIONEERS IN SURFACE BROACHIN® 
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THE MORE KNOW-HOW 


YOU PUT IN THE BARREL, 
THE MORE PROFIT 
YOU TAKE OUT 


Useful facts gathered during Oakite’s years of experienve 
in barrel finishing are packed like #12 stones in this 10-page booklet 
covering such subjects as: 


PRECLEANING — Good tank cleaning; Good barrel cleaning; Good 
rinsing saves money. 

CUTTING DOWN, DEBURRING—Good solutions; Abrasive media, 
water and work ratios, etc. 


PICKLING, DESCALING, BRIGHT DIPPING — Good solutions for steel, 
brass, aluminum, etc. 


BURNISHING — Good solutions; Burnishing media; water and work 
ratios, etc.; How to overcome water hardness; How to keep barrels 
and media clean; How to prevent rusting, tarnishing and other 
corrosion. 


FREE. ror your copy of “May I put my 
head in your finishing barrel?” just write or 
mail the coupon. 


Technical Service Representctives in 
Principe! Cities of U.S. end Cenodo 


INDUSTRIAL tan, 


. 
E 7 opy of your booklet on Barrel Finishing 
Send me a FREE C 


Mame 
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that make -VYerson- 
presses your best buy 


DRIVE GEARS 


operate in oil bath 
to assure long life 
and smooth, 
efficient operation 
with 


As the cutaway views at the left show, drive 
gears in Verson presses are fully enclosed 
and operate in an oil bath. 


This is the positive way of insuring effective 
lubrication. Each tooth of the gear passes 

through the oil on each revolution to pick up its 
protective film of oil. For the press user, it is 

the kind of protection that means smooth, efficient 
operation throughout a long, trouble-free life. 


¥: Gears operating in oil is just one of the many 
; advantages built into Verson Presses to give the 
% user more and better stampings at lower overall cost. 
* Whether you require a single press or an entire 
stamping plant complete with tooling, be sure to get 
Ts the whole story of what Verson quality can mean to you. 
f For specific recommendations, send an outline 
of your requirements. 
Catalogs are available describing 
£ the Verson lines. Please write for 
yours, mentioning the types of 
presses in which you are interested. 
ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 
al VERSON ALLSTEEL PRESS CO. 


9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES ©  TRANSMAT PRESSES © TOOLING © DIE CUSHIONS ©  VWERSON-WHEELON HYDRAULIC PRESSES 
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This ‘‘Best Seller’ is 
e The new R and L TOOLS CATALOG yours — Free for 


will make interesting, profitable read- the asking. 
ing to every good machinist. Interesting, 


because it contains a wealth of informa- 


tion about these “masterpieces of the 
toolmaker’s art’. Profitable, because it 
tells you how you can get all the pre- 


cision and time-saving qualities built Send us 
this coupon 
today. 


into every R and L TOOL. 


R and L TOOLS 


1825 BRISTOL ST. | 
PHILADELPHIA 40, PA. A 
{_] Please send me your new catalog : 
1825 BRISTOL ‘STREET PHILADELPHIA 40, PA. 4 
TURNING TOOL + CARBIDE OR ROLLER BACKRESTS + RELEASING OR NON- | 
RELEASING TAP AND DIE HOLDERS, (ALSO FURNISHED FOR ACORN DIES) | % 
UNIVERSAL TOOL POST CUT-OFF BLADE HOLDER RECESSING TOOL + 
REVOLVING STOCK STOP + FLOATING DRILL HOLDER + KNURLING TOOL apoREss 
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AND GAGE-MAKERS LATHE 


smoothly and easily changed under load 


ie The Hendey 9"' Tool and Gage-Makers Lathe is furnished with a 
completely new magnetic amplifier drive control as standard equipment. 
This speed control unit allows a wide range of stepless speeds and 

a close control of speed under a changing load. The magnetic 
amplifier unit consists primarily of selinium rectifiers and transformer- 
type reactor cores. It has no tubes and no moving parts, resulting 

in exceptionally long service life and practically no maintenance. 
Previous applications of this type of drive in steel mills, paper mills, etc., 
have proven its reliability for low-cost maintenance. It replaces the 
motor-generator unit, providing a more efficient drive and a more 
sensitive speed control. 


TOPS IN ACCURACY ...HENDEY PRECISION-BUILT 
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The range of spindle speeds is from 15 RPM to 3000 RPM. No gears 
are engaged when operating in the belt speed range of 25 RPM 

to 3000 RPM. The drive from the motor to the spindle is through a 
multiple V-belt drive. The AC source of power is converted to DC by 
means of the magnetic amplifier unit. 


simplified controls 


The speed control knob and dial and the Start-Stop and Reverse handle 
are conveniently located at the operator's left hand. After selecting 
the desired belt or back gear speed range, simply turn the knob 

to the required speed as shown on the dial. The control handle is 
turned for selecting forward or reverse operation of the work spindle. 
The handle is then pulled for starting, and depressed for stopping 
the drive motor. The knob and handle control the spindle speed, the 
direction of spindle rotation, and starting and stopping the machine. 


Section of Magnetic Amplifier Unit _ Speed Control Knob and Dial 


other features 


Other features of the Hendey 9" Lathe include: 

66 quick-change thread cutting and feed changes 
Pre-loaded, super-precision, anti-friction spindle bearings 
Hardened and ground bed ways 

Precision lead screw 

Feed shaft independent of lead screw 

10!/4," swing over ways — 24" centerdistance 


MACHINE TOOLS >, y, CHAE machine division 


BARBER-COLMAN COMPANY COLMAN 
211 LOOMIS ST., ROCKFORD, ILLINOIS 
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STAINLESS 
STEEL 


... hot rolled 
to SHAPE 


saves steel - tooling - machining 


Stainless steel users receive many advantages by 


ordering Disston steel shapes accurately rolled to 
their specifications. 


LESS MACHINING. Tool operations are simplified, for 
Disston shapes are rolled to precision tolerances, 
have exceptionally fine finishes. 


REDUCTION IN WASTE MATERIAL. Preshaped Disston 
steel reduces scrap losses. One well-known manu- 
facturer saved 47°, of stainless steel tonnage by 
starting with a rolled Disston shape—instead of a 
rectangular section. 


LOW-COST HANDLING OF SMALL ORDERS. Jobs as little 
as five or ten tons on a particular shape are rolled 
easily, economically in the Disston mills. Over 100 
years of leadership in the rolling of special shapes 
gives Disston the edge in metal-shaping skill 
and technique. 


Why not talk over your requirements with a Disston 
representative? Learn how much you can save by 
using Disston stainless steel shapes. Or write to: 
Henry Disston & Sons, Inc. Steel Sales Division 
1292 Tacony, Philadelphia 35, Pa. U.S.A. 


DISSTON HAS THE EDGE®* 


in special purpose steels 
and special steel shapes. 
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-BIRMINGHAM CO., INC. 


MUrinas Taster an anaies 
=. Capacity: to 3" drills 
CONSOLIDATED MACHINE TOOL Co. § 
a Division OF FARRELL” 


TOCCO 
Acme-Gridley Control otor 


No. 2 Genera- 
Station tor Set 


Acme-Gridley 


Plan view of TOCCO-equipped automatic bar machine 
installation for hardening collars on vane pump shafts. 


with TOCCO Induction Heating 


TOCCO-equipped 8-spindle Acme-Gridley Bar 
Automatics at a large automotive manufac- 
turer’s plant produce vane pump shafts for power 
steering units in one completely automatic 
operation!* No handling—no hardening cost 
except power! 


A TOCCO inductor, mounted at one station of 
each automatic, hardens collars on pump shafts 
after they have been completely machined at pre- 
ceding stations on the same machine. Each in- 
stallation consists of 3 automatic machines 
equipped with inductor coils powered by a 50 


KW, 10,000 cycle TOCCO unit. Production 
from each installation is 360 shafts per hour. 


Shafts are made of C 1144 and only the collar is 
hardened to prevent scoring the seal. TOCCO’s 
rapid heating confines the hardened area to the 
surface of the collar leaving the rest of the shaft 
unaffected. 


If your products or their components re- 
quire heat treating, soldering, brazing or heat- 
ing for forging, it will pay you to investigate 
TOCCO for better, faster production at lower 
unit Costs. 


*A Patented Process 


THE OHIO CRANKSHAFT COMPANY 


= 


Mail Coupon iocay = 


NEW FREE THE OHIO CRANKSHAFT CO. 
Ad, ETIN Dept.G-12, Cleveland 1, Ohio 


Please send copy of “Typical Results 
of TOCCO Induction Hardening and 
Heat Treating.” 


Name 


Position 
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We Got What It Takes! 


This place we call the United States of America has de- 
veloped to levels never before achieved by any other nation. 
All of this has been accomplished in an infinitesimal space of 
time when compared with the history of civilization. In con- 
trast, others have just coasted along over the centuries— 
generally unwilling, but rarely unable to do much else. Here 
we are with the highest standard of living ever known to man 
because we know better than anyone else how to produce more 
goods for more people at less cost. 

We annually consume over half the world’s production of 
oil and steel. We buy almost 80 percent of its automobiles. 
radios, refrigerators and other “necessities” of living which are 
luxuries elsewhere. This market is keenly observed by the rest 
of the world which finds it difficult to even maintain its own 
standard of living while ours continues upward. 

There isn’t an American manufacturing executive alive who 
doesn’t take delight in getting the jump on one of his com- 
petitors. He may use a new model, retaliate with a lower 
price or overwhelm with a new product. Even more important, 
he may develop a new angle in production, a new process, a new 
method. In these he takes special delight. This spirit of 
achievement is important because it depicts some of his basic 
characteristics—undaunted optimism steeped in restless dy- 
namic energy, completely free from traditional fears. 


PRESIDENT 


3 
4 
| 
| a 
= 
“> 
a 
4 
| 


rounding, pointing, 
ing external and internal — 


spur gears e helical 
clutches e splines 


bevel gears splines 


Flexibility for handling a wide variety of 
gears. 

Rugged, heavy duty construction for con- 
tinuous high production or job shop oper- 


ation. 
> =. . Short setup time (as little as 15 minutes) for 
$s changing from one gear to another. 
* Simple, inexpensive tooling. 
— * Push button controlled automatic cycle. 


* Hydraulic power work clamping. 


For mass production or short run jobbing oper- 
ations, there is a Cross Gear Machine to suit 
your requirements. 


‘DETROIT 7, MICHIGAN 
Special MACHINE TOOLS 
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Fig. 1. New machines 
are debugged and 
proved before being in- 
stalled on the produc- 
tion floor. Plant engi- 
neering, manufacturing 
and tooling join in de- 
velopment which is iso- 
lated from production 
schedules. 


Machine Development Program 


conserves production time 


By V. M. Colton 


General Supervisor 
Machined Parts 

Planning and Design 
Douglas Aircraft Co., Inc., 
El Segundo, Calif. 


New MACHINE TOOLS—delivered to manufactur- 
ing departments with all problems eliminated, 
proved performance, all necessary tooling, operation 
manuals and trained operating personnel—are the 
dream of all shop production supervision. This 
dream seldom comes true. 

In a busy plant, new equipment often requires a 
bad cost and efficiency reputation before it begins 
to pay its way. Many improvements and innova- 
tions have been crowded into designs of new equip- 
ment. As a result, production machine operators 
lose great amounts of time in coping with the 
problems of becoming acquainted with new features 
and utilizing them to advantage. 

If tooling is furnished with the machine in the 
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fabricating area, work space becomes congested. 
Also, proper use of special attachments may not 
be understood. Therefore, the wrong kind of gleam 
appears in the supervisor’s eyes when presented 
with brand-new equipment. Experience has taught 
him to expect nothing but headaches. 

To deliver a complete machine tool package that 
can be put to work as soon as it is placed on’ the 
floor in manufacturing, a new concept has been 
developed at the El Segundo division of Douglas 
Aircraft. The program begins before the purchase 
of the new capital equipment and becomes a joint 
project because plant engineering, manufacturing 
and tooling have cooperated in the choice of the 
new machine, 

When new equipment is delivered to the plant, 
instead of going directly into manufacturing it is 
sent to a machine development area that is entirely 
isolated from manufacturing. There, under top 
tooling supervision, equipment is proved under 
operating conditions, Fig. 1. 
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Fig. 2. In the machine 
development program, 
parts for production are 
planned, tooling is de- 
signed and test parts 


Representatives of the machine manufacturer 
are called upon for advice and guidance in installa- 
tion and initial operation. There are certain peculi- 
arities in any new machine and it is the purpose of 
this preliminary stage to eliminate them and to 
evaluate the machine limitations as well as capa- 
bilities. As the picture unfolds, parts to be made 
are analyzed and a sufficient number are sought to 
constitute a full load. 

At the same time, tooling is planned, designed 
and put to use, Fig. 2. During this time, a machine 
operator is lent to tooling from manufacturing to 


help in the program. This operator is carefully 
selected because he probably will be the future 
operator of the machine. First he observes only. 
As quickly as he acquires the fundamentals, he 
takes over actual operation, Fig. 3. 

Complete records are kept to show progress. 
Necessary shop practices are developed, remedies 


for the quirks of the machine are prescribed. In 


time, a complete operating procedure evolves and, 
when fully proved, it is written in manual form, 
Fig. 4. 


This manual is also presented in a new type 


Fig. 3. While a machine 
is being proved, an 
operator is trained. He 
learns machine capa- 
bilities, its features and 
limitations under the 
guidance of trained per- 
sonnel. When the ma- 
chine is ready for pro- 
duction he becomes its 
operator. 
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format. Instead of using the usual paper stock for 
the book, a special grease-proof sheet was selected. 
After printing. the sturdily bound manual can take 
severe shop punishment in any operating depart- 
ment and still be readable and useful for vears. It 
will get dirty and greasy, certainly, but with the 
wipe of a clean cloth, the pages shed dirt immedi- 
ately. 

By the time the operating manual is printed, and 
it has a priority in the print shop, the operator 
who will run the machine is thoroughly trained. 
In addition, tooling is ready for production parts 
because planning has been informed of the scope 
of the machine and an adequate number of parts 
have been designated for production on it. 

When this point is reached, the new machine 
with its complete operating package is moved into 
the shop, installed and integrated into the operating 


picture. When the machine takes its place on the 


production floor, there is no learning period for 
production personnel. The machine is a known 


quantity. It has scheduled work to do. It is ae- 
cepted as a responsible member of the working 
team. 

The machine development program is a function- 
ing part of this Douglas-Navy aircraft plant. It 
conserves time and makes the capital equipment 
self-supporting in far less time than is usual under 
ordinary conditions. The tooling work force of the 
development area is highly skilled. Its personnel 
watches each step of a development and has wide 
experience for guidance. Each new machine put 
through the program increases that experience and 
facilitates proving the next machine. 

Machine operators who are trained to operate 
the new equipment in the machine development 
area cannot help but absorb some of this assurance 
and experience. The association makes him a 
better machine tool man. Also. the shop  super- 
visor takes a more receptive attitude toward new 
equipment and techniques. enabliag him to concen- 


trate his energies on solving production problems. 


Fig. 4. Typical pages from a machine operating manual which was developed during the program and _ printed 


for guidance before the machine was installed on the production floor. The manual contains a general descrip- 


tion of the machine and perspective sketches for illustrating operational procedure, tool-setting methods and 


proper location of workpiece in fixture, as well as pertinent facts about the machine. 
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Die Opener 


Many dies and die sets are damaged in setup 
or teardown because of crude methods used in the 
die shop for this tedious and troublesome opera- 
tion. Although special equipment is available for 
the purpose, many shops stil rely on chain hookup, 
crane and hammer, especially for large dies. Con- 
ventional handling methods often result in dam- 
aged bushings or guideposts and hammer marks 
on die shoes, requiring expensive rework. 

\ die operating mechanism that can be built 
in the shop is shown in the accompanying sketch. 
This can be designed to accommodate the more 
common sizes of dies used. In addition to reduc- 
ing handling time, the machine will also free much 
erane time as well as that of die-room men. The 
device can even be used for some tryout jobs, if 
carefully constructed. 

The mechanism illustrated is designed for in- 
stallation in the foundation and for handling large 
dies. The die to be opened is shown in position 
in shading. Guards, dirt seals and lubrication pro- 
visions are omitted from the drawing for clarity 
of detail. Foundation wells are required for the 
four lifting screws. A hold-down base is provided 


above floor level to keep the gearing in place if a 


die goes together hard. On the bottom the die i. 


clamped to a massive table top which is anchored 
to the machine base through heavy legs. The to, 
half of the die is clamped to two channels welded 
together with spacers so they may be adjusted in 
and out to the size of die. The channels are sup 
ported on the lifting screws which are operated by 
individual worm gearing from a shaft driven by 
motor and pulley. 

When a die is to be opened the channels are 
lowered to level of top of the table and the chan- 
nels are spread out to permit loading of the die 
on the table. After the bottom die is clamped on 
the table, the channels are raised and moved in for 
clamping the top die. The strap arrangement shown 
in the detail sketch prevents the channels from 
bowing in heavy use. 

Since this apparatus holds the dies parallel for 
opening and closing, tight-fitting ones can be forced 
without the usual cocking or damaging. Savings 
in die repairs are estimated to pay for the device 
over a short period of time. 


L. H. Bobbitt 
Toledo Chapter 
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Tandem Drill 


Often an economical drilling arrangement must 
be devised for a flat strip of metal requiring a hole 
drilled at each end, or a similar component. The 
hole centers must be placed accurately in relation 
to each other. Satisfactory tooling is difficult for 
medium-sized batches. 

Since sensitive drill heads can often be swiv- 
elled horizontally, the center positions of the two 
drill axes can often be preset so that it is unnec- 
essary to move the jig holding the workpiece. In 
such an arrangement, the drill center distance is 
preset carefully. The jig holding the work is 
clamped firmly to the table top. By using avail- 
able facilities and rearranging them as illustrated. 
drilling of the two holes is simply a matter of load- 
ing the drill jig and operating a single feed handle. 
Operator output is increased considerably. 

In this setup the two pinions, which engage with 
the spindle quills for feeding, are connected to- 
gether by means of a horizontal shaft. By pulling 
on either of the drill-fed handles both of the drill 
spindles are fed downward so that both holes are 
drilled by one pull of the handle. 

The horizontal spindles carrying the pinions and 


feed handles of the drill heads are modified slightly 
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so that universal joints can be fitted to each of 


them. Between the universal joints a telescopic 
shaft is fitted. One half of this shaft is tubular, the 
other half having a keyway which can engage a 
key in the tubular part. The universal joint allows 
placing the two feed pinion spindles out of line 
with one another—both vertically and horizontally. 
This arrangement permits the center distance be- 
tween the drill axes to be increased or reduced to 
suit various jobs. The drills in the spindle chucks 
need not be of the same length, since one head 
can be positioned higher than the other; the uni- 
versal joints insure a driving connection between 
the two heads. 

The arrangement can also be used if the two 
holes in the component are of different diameters: 
speeds of the drill heads can be adjusted to suit 
the drill diameters, since they are independent units. 

In fact, jigs can often be dispensed with even 
on shorter runs. and a simple locating arrangement 
bolted to the machine table to which the work can 
be secured with a pair of quick-acting clamps. 


C. T. Bower 
London, England 
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Notched Stop for Thin Strip 


When blanking large disks of thin strip, stock 
trouble is often encountered if a conventional stop 
is located against the thin neck of metal between 
the blanked holes in the strip. This is particularly 
true of soft aluminum or copper alloy stock be- 
cause of the weakness of the narrow neck. This 
difficulty can be eliminated by inserting a small 
rectangular set diagonally behind the blanking 
punch. This punch should notch the edge of the 
strip at the widest portion of the neck in the scrap 
where there is the greatest strength. 

A simple spring-actuated L-shaped trigger can 
he mounted to engage this small notch and the 


Improved location 


strip can then be manually fed to the correct po 
sition without error and without danger of bending 
or buckling the blanked strip. 
H. J. Gerber 
Member-at-Larg: 
Stillwater, Okla 


Notching punch 


notch 
N 


Blanking 
Punch station 


Triple-Acting Combination Draw Die 


For the production of a small, eyelet-like work- 
piece, to be made from 0.01-inch sheet copper, only 
a standard, single-acting press was availaLle. Since 
the required production rate was quite high, a 
combination die for both the blanking and the 
drawing process was designed. 

Owing to the comparatively great deformation 
index (proportions between height and diameter 
of drawn cup) it was necessary to produce the 
workpiece in two drawing operations. 

Consequently, the tool finally designed for the 
operation is a triple-acting die for three successive 
operations: blanking, initial drawing and defini- 
tive redrawing. The three operations are so com- 
bined that at each press stroke a complete work- 
piece is produced. The die is shown in open 
position in view 1 while views 2 to 4 illustrate 
partially and totally closed die positions. 

In operation, the copper strip is fed through 
stock gages on the die holder. A standard stop-pin 


80 


Conventional feed stop (poor) 


is used for registering the strip for the next op- 
eration. In the center of the stationary die holder 
there is a round hole containing a ring-like blank- 


ing die plate. In the blanking opening are the 
following concentric, telescoping tool members: a 
spring-actuated blank holder for the first draw; a 
stationary punch for the first draw, which also 
acts simultaneously as a drawing die for the 
redrawing; and a spring-actuated ejector. 

The movable part of the tool consists of a punch 
holder which carries following concentrically tele- 
scoping members: a blanking punch, which func- 
tions also as a drawing die for the first draw; a 
blank holder for the redrawing, and a punch for 
the redrawing. 

Of course, all punches, dies and blank holders 
are made of first-grade tool-steel, hardened and 
ground. The other members are made from a 
suitable, nonhardened cold-rolled steel. 

In operation, the strip is presented in its proper 
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ysition, and the press is actuated. As the movable 
irt of the tool descends the blanking punch, in 
ombination with the stationary blanking die-plate, 
lanks out the flat circular disk. This is then held 
firmly between the bottom surface of the blank- 
ng punch and the spring-actuated blank holder 
for the first draw, view 2. 


Next, as the press ram continues downward, the 


stationary (first draw) punch forms the 


flat disk 


Punch \ | 
holder 4 


Blank holder 


Blanking 


«NNN 


for re-draw [4 YL punch and 
4 N 
Blanking draw die 
die Re-draw Punch yStock 


into a predrawn cup, view 3. During further de- 
scent of the movable part of the tool the predrawn 
cup is redrawn, by a reverse draw, view 4. 


Finally, when the press ram rises on the return 


stroke, the spring-actuated ejector throws out the 
finished cup from the redraw die. 


Federico Strasser 
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Fig. 1. Spark-gap tracer disk fol- 
lows conductive line in this specially 
designed cam milling and grinding 
machine. Micrometer device (ar- 
row) permits instant change to fin- 
ish cut. 


By Frank W. Hale 
Engineer 

Pratt & Whitney Co., Ine. 
West Hartford, Conn. 


_RODUCTION OF ORIGINAL MASTERS, as well as 
prototype quantities of external and internal edge 
cams, has always been expensive. Their costs have 
been far out of proportion to the unit cost of pro- 
ducing large quantities of duplicate shapes. In fact 
it has been necessary, as a minimum requirement, 
to furnish at least a sheet metal template and, for 
some cam machines, a hardened master made to 
close tolerances by laborious and highly skilled 
toolmaking procedures. 

As a new approach to such cam milling and 
grinding problems, an electronic template and cam 
machine, designed and developed by The New 
England Machine and Tool Co. and distributed and 
serviced by Pratt & Whitney Co. eliminates the 
necessity of a master former. The machine, Fig. 1, 


2 


is capable of following the edge of an easily pre- 
pared, electrically conductive line drawing while 
producing extremely accurate, two-dimensional, 
milled or ground contours. 

Shown in Fig. 1 is a setup for milling an external 
edge cam from a 7-inch diameter by 114-inch thick 
steel blank, tracing from an enlarged drawing. The 
conductive line drawing can be produced in 20 min- 
utes from an accurate 5:1 enlargement layout of 
the cam periphery. The tracer disk (five times 
cutter diameter) accurately follows the edge of this 
line without touching it as the drawing table ro- 
tates. The cutter head, carried by the cross slide, 
moves proportionately toward and away from cen- 
ter of the synchronously rotating worktable, gen- 
erating the required shape in the workpiece blank. 
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without a master former 


The inset in Fig. 2 shows the progress of the 
roughing cut on this cam. The rise-and-fall data 
causes the l-inch diameter end-mill to cut a full 1 
inch wide path through solid material over two sec- 
tions of the periphery. With the cutter turning at 240 
rpm, and an average workpiece table and drawing 
table speed of 0.07 rpm (variable, under control of 
operator) this one roughing cut requires only 15 
minutes. By means of a simple micrometer adjust- 
ment, the spindle-head cross slide is immediately 
repositioned for a finishing cut, allowing stock for 
erinding after hardening. 

Originally used in the aircraft industry to gen- 
erate two-dimensional cross-sectional contours of 
turbo-jet blades, buckets and vanes, the machine, 


Fig. 2. Milling operation, viewed from front of ma- 
chine, with an end-mill feeding through solid mate- 
rial in one roughing cut. 


Fig. 3, is arranged for both milling and grinding. 
It is particularly well-suited for extremely sharp 
changes in contour on both external and internal 
cam shapes which have high rise-and-fall data, 
Fig. 4. Vibrationless spindle speeds from 48 to 
11.500 rpm permit milling with large or small 
cutters, as well as carbide milling and grinding 
operations on hardened cams. 

Two completely noncontacting — tracer-control 
systems and a novel ratio bar reduction mechanism, 
Fig. 5, are combined in this new method for milling 
two-dimensional cam shapes directly from a simple 
drawing which serves as a master for the tracer to 
follow. Using a dimensionally stable pencil-and- 
ink tracing cloth and conventional drafting instru- 
ments, a reproduction of any enlarged scale master 
cam layout can be traced with an electrically con- 
ductive “ink” in 15 to 20 minutes, accurate to with- 
in 0,005 inch. Only one edge of the line drawing 
must be accurate, the width. or variation in width, 
of the line being of no consequence. Any drawing 
errors are reduced in proportion to the ratio bar 
reduction being used, which can be set quickly for 
any desired ratio from 5:1 or larger, without upper 
limit. A special ratio bar is available for ratios 
between 1:1 and 5:1. 

The machine, schematically shown in Fig. 5, is 
designed on a bed in the form of a right triangle. 
The rotary drawing table is located at the out- 
hoard end of the long leg of the triangle and the 
workpiece table at the outboard of the short leg. 
Forming a hypotenuse of the right triangle, a com- 
mon drive shaft is fitted with nonbackiash worm- 
gear drives for both tables. From a variable-speed 
motor, through a transmission, both tables rotate in 
the same direction, either clockwise or counter- 
clockwise, and always at equal speeds, from zero 
to 0.8 rpm. 

The tracer, following the edge of the conductive 
line drawing, is a flat disk carried by a tracer arm 
mounted on a carriage (called the tracer slide). 
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Fig. 3 (right). Cam generating machine is 
arranged for milling or grinding operations. 
Tracer disk at left follows enlarged drawing 
as tables rotate synchronously. Ratio-bar 
reduction system causes cutter to generate 
the cam shape within precise tolerances. 


Fig. 4 (below). High rise-and-fall cam data 
evidenced by this cross section of a steam 
turbine blade can be followed by tracer con- 
trol. Maximum reaction speed of tracer slide 
is 120 inches per minute. Inset shows mill- 
ing of the cross-sectional template, which 
was produced with a 0.281-inch normal en- 
velope over true shape. 


This slide moves on the long leg of the rightangle 


bed toward and away from the center of rotation 
of the table. The slide is moved by a set of two 
magnetic clutches, each clutch having its own op- 
posed drive to the carriage. One clutch is for mo- 
tion toward and one for motion away from the 
center of rotation of the table. The electronic con- 
trol functions to position the carriage so that there 
exists a 0.00l-inch spark gap between the outside 
diameter of the tracer disk and the edge of the 
conductive line drawing as the table rotates. 

\lso mounted on the tracer slide, the adjustable 
reduction ratio bar can be pivoted during setup to 
control the ratio of reduction from the tracer slide 
motion to spindle slide motion. This produces the 
necessary motion to mill the actual size workpiece. 
Since the projected length of the standard ratio bar 
is 40 inches, in the direction of tracer slide motion, 
it is only necessary to divide the required reduction 
ratio into 40 inches to find the length of size blocks, 
Fig. 6, required to set the ratio bar to the proper 
angle. Adjustment of the reduction ratio bar is a 
relatively simple operation. 


The cross slide, which carries the vertical cutter 
spindle head, slides on the short leg of the right 
triangle, toward and away from the rotational 
center of the worktable, in a direction at 90 deg 
from the tracer slide motion. A second set of two 
magnetic clutches controls the motion of this cross 
slide, these clutches being under control of a second 
electronic pickup which serves to follow the straight 
angular edge of the reduction ratio bar. Thus the 
cutter spindle moves in an exactly similar path to 
that of the enlarged drawing but at the actual scale. 

The electronic pickup is capable of “following” 
within 0.0002 inch. Thus an accurate and uniform 
contour can be produced, since it is recognized 
that the purpose of the reduction principle is to 
reduce errors. Possible errors of 0.005 inch may 
exist in the average-to-good conductive line draw- 
ing, and in such a case the maximum error from 


the drawing to be expected in the finished work- 


piece, when reducing at 10:1, would be 0.0005 inch. 
Larger scale master layouts, and correspondingly 
larger reduction ratios will, of course, produce 
greater accuracies, 

If it is desired to produce a cam of greater ac- 
curacy than can be obtained from the maximum 
enlargement drawing which can lie on the largest 
rotary table available, two other methods are 
available: 

The first consists of using as a master an enlarged 
template instead of the silver-line drawing. Such 
a template can be made as accurate as time and 
facilities permit, any errors being reduced in the 
machining process. 

The second method can be best described by the 
following example: Shown in Fig. 7 is the milling 
of a small external edge cam which was required 
to be produced with polar coordinate tolerances 
of +0.0005 inch. A forecast of possible accumu- 
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lated errors determined that a 10:1 reduction ratio 
was required. Although larger pa tables can 

furnished, the 10:1 enlarged drawing was too 
large for the 36-inch drawing table available. For 
this reason the “base circle reduction method,” 
Fig. 8, was used. Reducing all polar coorainates 
(measured to the path of center of the cam-follower) 
by a constant (radius of an assumed base circle) 
before making the enlarged 10:1 layout, produces 
a distorted shape, smaller than a true enlargement 
layout, but possessing the same degree of enlarge- 
ment of the rise-and-fall data. 

A “center-point” tracer, Fig. 9, is then used to 
follow the enlarged silver-line representation of the 
path of the center of the cam-follower, while the 
cam is cut using an end-mill of a diameter equal 
to the cam-follower. The same micrometer setting 
device as used for adjusting from rough to finish 
cuts is used to back off the cross slide by an amount 
equal to the radius of the assumed base circle. 

In order to understand the significance of novel 
tracer control system, it is very important to 
recognize the limitations of other conventional 
systems. In all conventional transducers which re- 
quire contact of the tracer stylus with the master 


or model, it is necessary to incorporate some degree 
of mechanical complexity so that both side forces 


and axial forces on the stylus will have approxi- 


mately the same effect in producing a signal. Fur- 
thermore, these moving mechanisms in such trans- 
ducers result in a time lag between actual change 
and signal output. 

The new spark-gap tracer accomplishes the same 
result without these disadvantages. It delivers the 
desired signal whenever any portion of the stylus 
approaches, but does not contact, the model. It is 
instantaneous in its action, since no mechanical 
movements are utilized. 

Former transducers which require the smallest 
operating force produced the smallest signals. The 
spark-gap noncontacting tracer delivers a_ high 
number of volts per unit of error and the related 
circuitry is exteremely simple. The result is a 
simple tracer control which exerts zero operating 
force against the model, has a high speed of re- 
sponse, involves no mechanical time lag, gives a 
large output signal and has inherent flexibility. 

Operationwise, a high voltage, low amperage, 
harmless current is applied to the tracer point or 
stylus. As this stylus approaches the electrically 


Fig. 5. Schematic plan view of the electronic template and cam machine illustrates right triangle design, with 
common drive shaft for rotating drawing and worktables. As tracer slide moves to cause tracer disk to follow 
drawing, cross slide moves to follow edge of ratio bar, producing required reduction of motion at cutter spindle. 
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Fig. 6 (above). Operator adjusting ratio bar. Pivot 
at right-hand end of bar (not shown) is offset in 
front of the master edge by an amount equal to 
radius of the ball (near operator’s hand). Setting 
for any ratio of reduction is determined simply by 
dividing the ratio into the bar length, the quotient 
being the required length of gage-blocks, shown in- 
serted between ball and end of trough. 


Fig. 7 (Cbhelow). Milling a small control cam in a 
fixture designed to stack several parts. The cutter 
diameter is equal to the cam-follower, since drawing 
is a representation of path of cam-follower center, 
rather than actual cam periphery. 


grounded “silver line” (or ratio bar edge, in the 
case of spindle head cross slide), a spark will jump. 
Since the length of the spark-gap is proportional 
to the voltage across the gap, this voltage is utilized 
in the electronic control circuits as a measure of the 
length of the gap. Electronic “anticipation” cir- 
cuits serve to measure the rate of extremely minute 
changes in the gap, thus tremendously speeding up 
corrective signals and avoiding oscillation. 

Ouptut of the electronic circuits consists of two 
channels of direct current which vary oppositely in 
intensity with the length of the gap and serve to 
control the relative magnetic flux in the associated 
pair of electro-magnetic clutches. These clutches 
drive the tracer slide, or spindle head cross slide, 
to maintain the constant spark gap. 

In normal operation both clutches are always 
driving and slipping, the relative amounts of ener- 
gization determining the direction and speed of 
slide movement. Further, each clutch is geared, 
independently and opposed, to the slide, precluding 
any possibility of backlash at points of directional 
change. 

With this smooth but “stiff” tracer control, vari- 
ations in the spark length are much less than the 
best milling tolerances. It is expected that the use 
of this spark-gap tracer control—invented and pat- 
ented by Mr. Paul J. Campbell of The New England 
Machine and Tool Co.—is not limited in its appli- 
cation to the equipment discussed. Its ability to 
trace extremely fragile models has prompted some 
to name it the “soap bubble” tracer. In reality it 
will trace any electrically conductive surface, or 
any surface which can be made electrically con- 
ductive. Its high speed of response makes it suit- 
able for rather special machining operations. Its 
simplicity should recommend it for the more stand- 
ard tracing applications. 
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LOWER-ROLL-CENTER PATH 
.TUAL CAM PERIPHERY 
LLOWER ROLL 


p’ 
ACTUAL CAM DESIGN NOTE THAT WITH 5:1 ENLARGEMENT 2 tie 


LARGEST DIMENSION, &, ON LAYOUT 
IS LESS THAN S TIMES A 


BASE CIRCLE REDUCTION METHOD: EACH POLAR CO-ORDINATE (FOR EXAMPLE, B’P’) OF THE ENLARGEMENT LAYOUT iS 
EQUAL TO THE CORRESPONDING CO-ORDINATE (OP) OF THE ACTUAL FOLLOWER-ROLL-CENTER PATH, AFTER SUBTRACTING 
RADIUS (OB) OF ASSUMED BASE CIRCLE, AND MULTIPLYING THIS RESULT (@P) BY THE ENLARGEMENT SCALE. 


Fig. 8. Decision on ratio of reduction, and therefore size. of enlargement layout, is 
based upon accuracy requirements. If size of the cam and its accuracy demand a layout 
too large for drawing table the base-circle reduction method is used. Although this 
process produces a distorted shape, the layout is much smaller than a true enlargement, 
yet rise-and-fall data is maintained at required enlargement, and greater accuracies of 
machining are assured. 


Fig. 9. Setup for generating the cam shown in Fig. 7 by the method described in Fig. 8. 
Shown is a rough forging and finished cam as well as the cutter of cam-follower diameter. 
Drawing was traced from master layout, using silver ink and conventional drafting instru- 
ments. Since drawing represents path of cam-follower-center, a “‘center-point” tracer was 
used, shown removed and bottom side up in the rectangular inset. Sector-cuts on tracer 
meet exactly 0.001 inch back of center so that tracer axis follows precisely on edge of line. 
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GRINDING 
HIGH-SPEE 
STEELS 


with 


resin-bonded 


wheels 


By N. P. Rebie 
Assistant Director of Research 


and 


A. D. Stever* 


Abrasives Engineer 
Electro Refractories & Abrasives Corp. 
Buffalo, N, 


Fig. 1. Delicate operation of grinding flat broaches 
is performed in toolroom of Ford Mound Road plant, 
using resin-bonded aluminum oxide wheels. 


USE OF THE NEWER TYPES of high-speed 
steels has made desirable improvements in toolroom 
grinding. Response to this need has resulted in the 
recent development of a resin-bonded grinding 
wheel which has proved advantageous for many 
applications, Figs. 1 and 2. Experience with it has 
been accumulated in a number of metalworking 
plants. 

It is reported that these wheels provide faster 
cutting action, lower grinding costs, finer finish and 
improved wheel life, in many instances, compared to 
conventional wheels. Indications point to the fact 
that tool life is improved through finer finish and 
reduction of heat damage in grinding. 

In bond, grade and structure the wheels are 
similar to those used for carbide tool grinding, 
as discussed in the November 1953 TOOL ENGI- 
NEER, “Carbide Tool Grinding with Resin-Bonded 
Wheels.” Essentially, only the abrasive has been 
changed. In place of the silicon carbide used for 
carbide tools, a special friable fused alumina ab- 
rasive is used for the high-speed steel applications. 
The relative friability of the special abrasive is 
shown in TABLE 1. 

Use of special friable alumina helps insure a cool 
cutting action. This prevents tool damage due to 
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Fig. 2. Setup for grinding multiple tooth milling 
cutter with a resin-bonded wheel. 


thermal shock, frequently troublesome during re- 
grinding operations. Of prime importance is the 
ability of this resin bond to release the abrasive at 
the proper instant to get desired results without 
creating excessive heat. 

The resilient action of the resin bond enables the 
wheel to produce an unusually fine finish even 
when the operator uses a coarse grit for fast cutting 
action. In a typical case, for example, a 46-grit 
resin-bonded wheel gave a finer finish and faster 
cutting action than a 60-grit vitrified wheel. In 
other words, a resinoid wheel with coarser grit than 
is normally selected in other types can be used to 
get a faster rate of stock removal per pass and still 
obtain a satisfactory finish on the tool. 

The strength and toughness of the resin bond 
sometimes make it possible to safely reduce the 
thickness of Type 1 straight wheels or change from 
Type 12 dish or saucer wheels to Type 1 wheels. 
This may effect a saving on the initial cost of 
wheels, if other factors do not preclude the pos- 


Table 1—Comparison of Friability of 
Various Abrasives 


Abrasive Toughness Index 


White Alumina 

Special Friable Alumina 
Friable Alumina 
Regular Alumina 


Most Friable 


Toughest 
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sibility of making such a change. 

As with most grinding equipment, the perform- 
ance of resin-bonded wheels is largely dependent 
upon the way they are used. Reports on their per- 
formance from different users vary considerably, as 
do the grinding techniques employed. The over-all 
picture obtained from extensive use in the field indi- 
cates that thé resin wheel has a definite place in 
tool-grinding operations. 

Shown in TABLE 2 are typical performance figures 
for resin-bonded Type 6 cup wheels, 5 x 2 x 114 
inch, on M-2 and M-3 steel flat broaches ground on 
a Thompson flat broach grinder in an automotive 
plant. These broaches varied in size from 9 inches 
long and 1 inch wide to 36 inches long and 9 inches 
wide. During these tests. the wheel demonstrated it 
was capable of taking heavy cuts without creating 
any appreciable taper from one end of the broach 
to the other, even on the 36-inch length broach. 


Also, by use of resin-bonded wheels, the operators 


found that it was not necessary to dress the wheels 
as often as on the type of wheels previously used. 
Resin wheels were dressed about every 12 to 13 
broaches, whereas vitrified wheels previously had 
to be dressed two or three times for each broach 
ground. 

On several tests. tools that had been resharpened 
with the resin-bonded wheels were followed through 
production to determine the effect improved finish 
would have on the number of production units 
produced between grinds. It was found that the 
finer finish actually increased the tool life between 
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Table 2—Performance of Cup Type Resin- 
Bonded Grinding Wheels on Flat 
Steel Broaches 


Specification Ave. Wheel Broaches Calculated Wheel Cost 


Wear Ground Wheel Life per Broach 
(in./broach) per Total Ground 
Dressing (No. of ($) 
No.) broaches) 
11A46-N-13-BC 0.0040 13 406 0.0079 
1}1A601-N14-BC 0.0047 12 345 0.0093 


“Based on 1! 2-inch usable cup wheel thickness, and grinding 40 
broaches 


grinds by as much as 50 percent on several opera- 
tions. In addition to the increased production life 
of the tools between grinds, the amount of metal 
removal necessary to recondition the tool was con- 


siderably less. This it is believed, is a result of the 


finer cutting edge finish, which produces more 
pieces before a “peel back” or dulling commences. 


On round broach grinding tests, essentially the 


Fig. 3. 


Sharpening and fluting of drills, such as this operation in Ford 
Mound Road toolroom, are advantageously performed on resin-bonded wheels. 


same results were revealed. Operators on the grind- 

ers found they could finish grinding a broach much 
faster with far less wheel dressing and produce a 
much finer finish, even on such steels as T15 and 
M15. These tungsten-vanadium-cobalt type high- 
speed steels, recommended for extreme abrasive 
resistance, have constantly presented a_ difficult 
grinding problem. 

Another application on which these wheels have 
proved successful is on fluting of drills or thinning 
the webs after the drills have been pointed. Fig. 3. 
These same wheels, when worn to a small diameter. 
can be used for resharpening thread chasers. This 
is typical of the versatility of the resin-bonded 
wheels. They are adaptable to various applications, 
making it possible to reduce the number of different 
wheels carried in stock for tool grinding. 

In the past, it frequently was necessary to stock 
one wheel for roughing and one for finishing each 
type of job. Now it is possible to minimize the 
grinding wheel inventory since one wheel will do 
both rough and finish grinding. Based on these 
considerations, it is likely that resin-bonded tool- 
room wheels will find ever greater use as more tool 


engineers become acquainted with their qualities. 
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solves installation problem 


By R. E. Meyers 


Mechanical Engineer 
San Francisco Naval Shipyard 
San Francisco, Calif. 


—_ STEAM CATAPULTS on aircraft carriers 
involves many difficult machining and aligning prob- 


lems. The procedure developed by the San Fran- 


cisco Naval Shipyard, Fig. 1, was evolved as the 


most logical method to provide satisfactory align- 


ment and accuracy necessary for the successful oper- 


ation of this high-speed machine. 

Briefly, the steam catapult is made up of two slot- 
ted cylinders extending 240 feet in length. Steam 
pistons in the cylinders have attachment through the 
slots, flexibly connected to a wheeled airplane- 
launching shuttle. This shuttle in turn travels in a 
continuous track. Steam sealing is accomplished by 


a single strip in the cylinder slot area. With the high 
acceleration, loads and velocities employed, align- 
ment must be accurate to provide satisfactory oper- 
ation and to avoid excessive wear of components. 
The ultimate alignment of the catapult machinery 
depends on the machined seatings in a trough which 
is part of the ship’s structure. 

Previously, the method used was to machine 


Opinions expressed in this article are those of the an . ore 
author and not necessarily those of the Department of Fig. 1. Portable tooling for drilling for 
the Navy. in catapult trough. 


rail supports 


December 1955 91 


| 
’ 
‘ 


52 
Width of trough 
47.500 


Machined faces 
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/ Denotes machined surfaces 


Fig. 2. (above) Cross section of catapult trough show- 
ing machined surfaces. 


Fig. 3 (right) Tooling clip in trough showing reamed 
and counterbored hole. Clips are used for machining 
and aligning operations. 


lengths of catapult trough to finished dimensions in 
the inside machine shop. The machined sections 
were then welded into longer lengths and installed 
in the ship. In spite of relative accuracy, precise 
optical methods, and careful control, a slow and dif- 
ficult process of field chocking and hand fitting was 
necessary to obtain workable alignment. A typical 
cross section of this trough is shown in Fig. 2. 

In contrast to the usual shipyard outside machine 
job and because of its large magnitude, tool engi- 
neering proved vital in programming this task and 
establishing a new standard of accuracy and produc- 
tion for outside (portable) machine work. Engi- 
neeringwise—if the requirements of power, speed 
and rigidity were met—portable type tooling could 
rival inside machine processes. This philosophy was 
sustained in the finished results. 

lhe decision to machine in place aboard ship was 
reached as the only logical engineering conclusion 
after consideration of all factors. It was further con- 
cluded that if accuracy was built into the required 
tooling, then uniform cross-section geometry and 
dimensions would result. From past ship experi- 
ence, it was known that straightness of the trough 
would vary with time of day, temperature and with 
ship movements. After an optical check of condi- 
tions aboard ship, it was decided to confine optical 
work to the cooler hours during the night when the 
most stable conditions prevail. 


The entire tooling program and procedure was 


92 


engineered by the Shipyard Design Division, Marine 
and Mechanical Engineering Branch. Accuracy and 
finished dimensions were built into the equipment. 
These factors were paramount in the resulting accur- 
ate and uniform finished job. The following relates 
chronologically the procedure on this project. 


Catapult Trough: The catapult trough sections 
are fabricated by the structural shop in 20-foot 
lengths, using a special fixture to insure straightness 
and uniform section. Trough material is °Q inch 
thick armor plate. Temporary cross strongbacks are 
welded in at 5-foot intervals to hold constant cross 
section. The sections of trough are then welded into 
single 60-foot lengths at dockside. 

These sections are installed in the ship and tem- 
porarily blocked. After establishing location and 
straightness by optical methods, the sections are 
tack-welded into position. A carefully planned weld- 
ing procedure is employed to make the troughs an 
integral part of the ship’s structure. After welding. 
the temporary strongbacks are removed. When all 
welding is complete. variation from an optical line 
over 240 feet in length is a maximum of 34¢ inch. 
This. in itself. is an outstanding example of com- 
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petent as well as efficient shipfitting. 

L pper rails are made in 2U-foot sections by burn- 
ing scallops in 3-inch mild-steel plate. The rails are 
then trimmed and welded to the trough sides. Lower 
rails are a composite section of 4-inch channel and 
flat bar, Fig. 2. The flanges of the channel are 
trimmed to approximately follow the trough-side 
contour and then are welded into position. For ship- 
fitting purposes, a scribed line is used for locations 
of upper and lower rails and cylinder stools. This 
proved to be more practical than optical methods 
for this particular operation. 

The machining allowance was established as 1, 
inch, plus or minus 1g inch. This proved to be a 
reasonable figure for this type of work. In certain 
localized areas, however, as much as %% inch of 
metal is removed during machining. 


Optical Tooling: Basis of accurate machin- 
ing and support-bar location was adherence to two 
optical sight lines. The equipment utilized for this 
work involves Kueffel and Esser jig alignment tele- 
scopes, targets, autoreflection mirrors and other re- 
lated optical accessories. Adherence to the optical 
lines is insured by tooling clips located at 6-foot 
spacing in the trough. These clips, 144 by 4 by 18 
plate welded to sides of the trough, Fig. 3, are used 
for all machining and aligning operations. 

An optical sighting plate, Figs. 4 and 5. is located 
and dowelled in the trough at each end. Their loca- 
tion was by scale measurement, with squareness by 
autoreflection. Telescopes are located in aftermost 


Fig. 4. (below) Forward optical sighting plate show- 
ing glass tooling targets. 


Fig. 5. (right) Aft optical sighting plate showing jig 


alienment telescopes. 
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plate, and glass tooling targets in forward plate. 
Optical observations are made at 30-foot intervals 
along the trough, night and day, over a five-day 
period, using a vernier against upper rails and 
stools. These observations confirmed the best time 
of day for optical work, which is between 9 p.m. 
and 6 a.m. During these hours, very little ship move- 
ment is evident, either horizontal or vertical. 
Then, a special jig, Fig. 6, is bolted to a set of 
tooling clips at each 30-foot interval. The jig. 
squared to lines-of-sight by autoreflection, is brought 
exactly into line-of-sight by jackscrews. The jig is 
then tightened and rechecked. One-inch holes are 
reamed, and 1° counterbores are made in each tool- 
ing clip, Fig. 3. All tooling clips are machined in a 
similar manner between the 30-foot basic increments, 
Actually, this tool clip operation determines final 
alignment for all subsequent operations. Therefore, 
it is done with great care and accuracy. About five 


sets of two clips each can be reamed in an eight- 
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hour shift under normal conditions. 

\s a constant means of checking accuracy, two 
holes are bored in all machining and aligning equip- 
ment, which are coincident with optical sightlines. 
Holes are bored to ace ept telescopes, tooling targets, 
or autoreflection mirrors. The random optical checks 
made during machining showed minor deviations on 
the order of 0.010 inch. This confirmed that the 
tooling clip method of locating is sound. 


Portable Milling Machine: The miiling ma- 
chine for surfacing the side rails and cylinder stools 
was designed especially for the job. However, prac- 
tically all components are reusable. The machine, 
shown in Fig. re can be briefly described as follows: 


Five supports at 6-foot spacing are bolted and 


big. 6. Jig for drilling, reaming and counterboring 
tooling clips showing glass targets. 


Fig. 7. Milling machine before installation in catapult 


shoulder-dowelled to tooling clips in the trough. 
These supports carry two 714-inch OD by 6.1-inch 
1D tubes (scrapped submarine radar mast). Located 
on the tubes is a carriage, which in turn carries three 
milling heads. The feed is by means of a 3-inch 
diameter feed screw and bronze nut driven by a 40.5 
to | worm drive and powered by a 5-hp hydraulix 
motor. The entire feed unit locates on any tube sup- 
port by means of a T-slot arrangement. 

The milling heads are driven through a 14 to ] 
bevel-planetary gearing by 714-hp hydraulic motors 
which were borrowed from gun mounts. The mill- 
ing spindles are carried on steep-angle Timken bear- 
ings, and are extremely sturdy. The side milling cut- 
ters are 22 inches in diameter and carry up to twelve 
tools. The lower milling cutter is 34 inches in di- 
ameter and carries up to 24. tools. 

With tube supports on 6-foot spacing, the machine 
carriage can travel about 47 inches before the sup- 
port directly in its path must be removed. An aux- 
iliary portable tube support is installed directly be- 
hind the mill head carriage before the tube support 
in front of the carriage is removed. Thus, supports 
are removed and replaced in progressive fashion as 
machining advances along the trough. After each 18 
feet of travel, as the mill head carriage approaches 
the end of support tubes, it is necessary to slide the 
tubes through the supports and mill head carriage 
for a new setup. This is done with small hoists. 

The side and lower cutters turn at 115 rpm. This 
is maximum speed obtainable. Tool bits are 5, inch 
square with carbide inserts, grade 78B, ground with 
7-deg negative rake. Cutting speed for side cutters 
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is 600 fpm, and for lower cutter is 960 fpm. Gener- 
ated heat is carried away with the blue chips. Both 


tool and work remain relatively cool. Average feed 
rate is 2 inches per minute, although feed rates up 
to 4 inches per minute are employed occasionally. 
Average travel between tool sharpenings is 12 feet 
of milled surface. Tight control is maintained on 
tool grinding and setting, and is a great aid in main- 
taining accuracy. 

The machine operates smoothly with little vibra- 
tion, Fig. 8, and is able to remove up to 814 pounds 
(30 cubic inches) of steel per minute. In the past, 


Fig. 9. View of trough after finish machining of rail 
supports and stools. 
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Fig. 8. Triple-head milling machine in use in catapult trough. 


these rates were unheard of on a portable job. Few 
inside machine processes of equivalent power exceed 
this rate of metal removal. It is believed that this is 
the first portable job to employ negative-rake car- 
bide tools successfully on an interrupted cut. 

Ability to maintain accuracy and dimensions of 
the finish cut is built into the machine. Mill heads 
are positioned against solid ground stops and can 
not be overfed into the work. Tools are held in 
special holders and set by the toolroom grinding de- 
partment to a predetermined dimension. Thus, ac- 
curacy and general trough geometry are insured. 
Micrometer measurements, made directly after ma- 
chining, show a maximum variation of + 0.003 of 
the 47.500-inch dimension. An optical check shows 
the trough to be straight within 0.030 inch in 60 
feet, nonaccumulative. The actual machining time 
for the port trough was 1714 days, using two eight- 
hour shifts, or 280 hours actual total elapsed time. 
This includes all down time for new setups and tool 
changes. A portion of the finish machined trough is 
shown in Fig. 9. 


Drilling Operations: The next operation is that 
of aligning the upper and lower support bars and of 
drilling nearly 4006 holes in each trough. All but 
about 800 of these holes are tapped for securing 
upper and lower support bars and cylinder stool fac- 
ing plates. Concurrent with drilling, the locations of 
the upper and lower support bars are set. The 
location of upper support is critical because it 
determines the ultimate alignment and fairness of 
the shuttle track. Alignment of the support bars is 
insured by the use of fixtures, Fig. 10, which locate 
on a set of guide tubes, duplicates of those used for 
milling. Tubes, in turn, are held in supports which 
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Fig. 10. (above) Support bar aligning and holding 
fixture in use during drilling. 


Fig. 11. (left) Second operation drilling equipment 
shown reaming hole for fitted capscrew. 


locate on the reamed holes in tooling clips. In effect, 
this procedure uses the same reference holes 
throughout machining and drilling. It was this 
method that helped insure the excellent alignment 
obtained. 

No fitting of chocks is required, as the finished 
machine job is essentially straight and of correct 
geometry. The chocks which are used serve only as 
spacers and are all ground parallel and to the same 
thickness. In future work of this type, they will be 
eliminated. 

The equipment selected for the drilling operations 
is a versatile, highly adjustable unit known as the 
Magna Drill. Although lightly constructed and low- 
powered (for outside machine use), the ease of 
handling, portability and features of power feed, 
automatic return, and leadscrew tapping prove to 
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Fig. 12. Third operation drilling equipment in place, showing lightweight aligning fixture. 


be of great value. The first operation drilling equip- 
ment, Fig. 1, is attached to a carriage which in turn 
guides on the same tubes locating the support-bar 
fixture. The sole purpose of the first operation 
equipment is to drill, ream, and tap at least three of 
the fitted capscrew holes in the upper support bar. 
This, of course, sustains upper support bar align- 
ment. Support tubes are then removed, leaving 
locating fixtures hanging on the upper support bars. 
The second operation drilling equipment, Fig. 11, 
then drills the remaining holes in the upper support 
bar. It was necessary to utilize air drills to drill a 
15) ,-inch hole through the trough in the way of the 
lower suport bar because of armor plate material. 

The stools are drilled and tapped with the equip- 
ment shown in Fig. 12, which contains its own drill 
jig. Drilling and power tapping of the ®4-inch holes 
is done at 380 rpm with excellent results. Squareness 
alignment is insured by the light aluminum fixture 
shown. 

The actual time required to locate bars and drill 
the port catapult trough was 12 days, running three 
shifts. This was excellent time for a project of this 
magnitiude. 


Summary 


Portable machining is not restricted to shipyard 
use. It has applications in many areas where large 
parts are involved and where portage and setups are 
a problem. Optical methods for setup and checking 
are excellent and go hand-in-hand with the “tooling 
clip” method and, in general, the whole concept of 
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portable tooling. It is hoped that this discussion 
may provoke thought toward extending the use of 
this type of tooling in areas where time and money 
can be saved by its use. 

The conclusions reached after the successful 
completion of the project were that: 


1. Machining this type of job in place is the most 
practical and accurate method and insures the best 
alignment if tools are properly designed and used. 

2. The tooling clip concept and proper use of optical 
equipment is a sound method and serves as a 
constant reference for all machining and aligning 
operations. 

3. Metal removal rate for portable methods can nearly 
equal inside machine processes if tooling is prop 
erly designed. 

1. Negative rake carbide tools are practical on a 
portable job and for intermittent cutting. 

5. Inbuilt accuracy in portable tooling results in 
finished accuracy and elimination of fitted chocks. 

6. The success of this operation opens a new field. 
Redesign of portable tooling will make it possible 
to improve ship construction, with the object of 
eliminating many machined sub-beds and _ fitted 
chocks. 

7. Tool engineering pays dividends 


The success of this project indicates that portable 
tooling, in general, can be greatly improved. It has 
been apparent that this field has suffered an almost 
complete lack of engineering emphasis to its own 
detriment. If this article serves to stimulate engi- 
neering thinking. with an aim to the improvements 
that are possible and necessary in this tvpe of tooling 
and application, it has amply served its purpose. 
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Automatic Turret Punch Press 


Reduces Piercing Time and Cost 


principles of low cost, versatile tool- 
4 ing, minimum setup and no layout, with auto- 
matic controls to reduce piercing time, lessen 
fatigue and assure uniform accuracy, the automatic 
turret punch press developed by Wiedemann Ma- 
chine Co., Philadelphia, Pa., permits efhicient pro- 
duction scheduling. The illustrated machine has a 
punching capacity of 40 tons and throat depth of 


33 inches. Wiedemann turret presses with direct 


measuring table and gage can be tape programmed. 


With the automatic press, complicated hole pat- 
terns, including openings of many sizes and shapes, 
are located and punched in large steel sheets with 
great speed. The operator merely loads the ma- 
terial and unloads the finished work. 

Because jobs can be processed on a predictable 
schedule with low fatigue, production per shift is 
increased and parts are ready when needed. In- 
process parts inventory can be reduced because 
steel sheets can be pierced when required. 


PRESS AND WORK locating 
table are controlled by a tape 
fed, electromechanical pro- 
gramming unit to automatic- 
ally perform all functions— 
simultaneously positioning 
work under punch, selecting 
turret station carrying prop- 
er punch and die (any one 
of 20 up to 6 inches square) 
and tripping the press. This 
cycle is automatically re- 
peated in rapid sequence until 
all holes are accurately lo- 
cated and punched. Any 
punch or die is brought into 
piercing position automatic- 
ally during the work locating 
cycle without loss of time. 
Turrets are locked during 
piercing to assure alignment. 
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CLOSE-UP of the electromechanical programming unit 
that controls the functions of the turret punch press. 
Setup is reduced to placing the desired tape in the 
programmer and loading material on the table. Ma- 
terial is positioned by the operator to mechanical 
zeroing stops and clamped in‘a matter of seconds. 


Special vinyl tape, which is not affected by shop oils 
or greases, avoids the need for shop drawings, tem- 
plates or time-consuming manual layout of each 
hole. Once prepared, the tape can be used and filed 
without fear of losing any of the job information. 
Engineering changes can be made at negligible 


cost. The location or size of any hole may be changed 
simply by covering that section with a gummed stick- 
er and programming the new information with the 
punch located on top of the control cabinet. Any sec- 
tion of tape can be removed, replaced or covered. 


Lightweight Plastic Housings 


Reduce Production and Repair Costs 


H ousines for machine tools can be made of re- 

inforced plastic and produced with plastic tool- 
ing with large cost savings. Such housings can be 
made for 20 to 40 percent less than sheet or cast 
steel housings, 20 to 35 percent less than cast iron 
and 30 to 35 percent less than cast aluminum. The 
lightweight housings also save time and expense 
during maintenance and repair of heavy machine 
tools. 


REINFORCED PLASTIC housing panels are simply but- 
toned in place without need for bolts or hinges. Many 
pieces that would require use of a chain hoist during 
assembly and maintenance if they were made of 
metal can be handled easily by hand when fabricated 
of plastics. Down time can be reduced because of this 
handling ease. 
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DESIGNED FOR PRODUCTION —_ 


At the Gisholt Machine Co., Madison, Wisc., 
where the method was developed, production molds 
and fixtures are made of epoxy tooling resins. 
Bakelite polyester resins, combined with fiberglass 
cloth, are used to produce the housings. Plastic 
parts can result in weight savings without sacrifice 
of strength or utility. 

A 10-lb reinforced plastic machine tool housing, 
for example, costs between $8 and $9, depending 
on the size and complexity of the piece. In cast 
iron, the same piece would weigh between 80 and 
100 Ib, and would cost about $12.80 as a raw 
casting before machining, tapping, drilling and 
other clean-up operations. Plastic parts require 
little finishing because they come from the molds 
with a good finish. Also, molds can double as tools 
to position the parts during routing and trimming, 
thus saving the cost of tools and fixtures that would 


be required during finishing of metal housing parts. 


FIVE REINFORCED plastic panels for a vertical auto- 
matic lathe have a total weight of 37 lb. They would 
weigh about 300 |b in cast iron or 120 lb in alumi- 
num. These panels come from the mold with finished 
surfaces that require no machining, sanding, chip- 
ping or grinding. Reinforced polyester parts are 
resistant to abrasion from flying metal chips and 
shavings. Grease, oil, moisture and most solvents 
used in the metalworking industry have little or no 
effect on such plastic parts. 


COATED 


STOCK 
deep 
drawn 


easily 


De drawing of heavy gage stock, 0.250 inch, 

involves two important problems; easy move- 
ment of the stock under pressure, and wear and 
scoring on the dies. Equipment installed at Chevro- 
let Motor Div., General Motors Corp., Cleveland, 
Ohio, attempts to solve both of these problems by 
applying a coating to the metal surface prior to 
the drawing operation. 

Consisting of a washer, an applicator and a dry- 
ing oven, backed up by a stacker, the one-man op- 
eration keeps presses supplied with precoated heavy 
gage stock which can be banked in strapped bundles 
ahead of the press and fed to it as needed. 
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IN OPERATION, bundles of precut 
stock are positioned at the feed end 
by a crane. Strips are fed one by 
one into the powered-brush washer, 
where a live-roller conveyor carries 
them through a cycle of hot alkali 
and water cleaning solution, and 
hot water rinse at a rate of ap- 
proximately 55 fpm. Steam from 
the washer is conducted to a cold 
water condenser where water 
vapors are removed from the air 
for recirculation. 


LEAVING THE WASHER, the 
strips are sprayed with a 
solution of hot coating mate- 
rial. They then pass between 
rollers, hot air blast and 
brushes to assure a thin, even 
coating. Continuing on the 
roller conveyor, the strips 
pass through a 35-foot in- 
frared oven and emerge dry. 
A stacker is located at the * 
discharge end of the oven and 
is so arranged with guides, 
stops and side walls that the 
stock drops from the conveyor 
into a stack ready for band- 
ing. 


ADOPTION of precoated stock 
has resulted in greater die 
life and a reduction in scrap 
loss due to splits and tears. 
Precoated stock is deep drawn 
for such use as automatic 
transmission converter hous- 
ings. 
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DIAMOND STUDDED PINS are used for grinding \-inch 
holes. A wide choice of abrasives is possible for 
larger holes. Currently, special mounted points with 
threaded arbors must be used. Standard commercial 
collets have insufficient concentricity to operate at 
200,000 rpm although the feasibility of designing a 
straight-shank holding collet with sufficient con- 
centricity is being investigated. 


High-Speed Contact Roller Spindle 
Grinds Small Holes at Correct Speed 


| ?-aeege of grinding holes as small as 4%» inch 

focus on achieving correct surface speed for the 
abrasive medium. High-speed rotation is necessary 
because mounted point diameters are small. Bear- 
ing mounted spindles cannot operate at the required 
speeds because the bearings would be overstressed. 
This internal grinding spindle, developed by Ferd. 
Wagner, Pforzheim, Germany (Columbia Inter- 
national Corp., Long Island City, N. Y.), does not 


operate in bearings and can achieve a speed of 
200,000 rpm. 


The disk wheels of the driving spindles, which 
hold the working spindle, have a secondary func- 
tion. Since the disks of two of the driving spindles 
dip into an oil bath, and because they operate at 


high speed, the oil is atomized and lubricates the 
entire contact roller spindle unit. 


OPERATING PRINCIPLE of the high-speed 
spindle is simple. Three driving spindles, 
each mounted in four precision ball bear- 
ings, are driven by the pulleys at speeds 
up to 50,000 rpm, well within the speed 
range of the bearings. Series of disk 
wheels on each of these spindles have 
roller contact with the centrally posi- 
tioned working spindle. Disk wheels have 
diameters four times that of the working 
— to give a speed multiplication of 
our. 


MOUNTED ON a _ standard 
universal cylindrical grind- 
er, the contact roller spin- 
dle unit uses mounted 
points to grind small holes 
at correct surface speeds. 
A fractional horsepower 
motor turns the driving 
spindles through a flat 
nylon belt that contacts 
the three driving-spindle 
pulleys. Speed of spindles 
can be changed by using a 
variable-speed motor or 
drive, or by changing the 
motor pulley size. A 10- 
inch motor pulley, for ex- 
ample, gives a speed of 
180,000 rpm with a 3600- 
rpm motor. This _high- 
speed spindle can be used 
on grinders or lathes. 
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how to apply 


CAR 


By E. J. Weller 


Carboloy Dept. 
General Electric Co. 


Detroit 32, Mich. 


Mr. Weller joined the Carboloy Dept. of Gen- 
eral Electric Co. as a carbide and design appli- 
cation engineer early in 1954. He began his 
career with General Electric Co. in 1937, as an 
apprentice machinist in the Turbine Division. 
Upon completing the company’s apprentice 
training course, he became a die maker. Later, 
he was transferred to the materials and process 
laboratory. At present, he is manager of car- 
bide products design engineering. 


Mr, Weller is an author of several articles on 
development of improved tool designs and ma- 
chining practices. He is on the metal-cutting 
committee of ASME and the subcommittee on 
cemented carbides of ASTM. 


IDE TOOLING 


to automatics 


a APPLICATION of carbides to multiple 
bar automatic machines requires attention to details: 
those involving the machine, part and tool design; 
those leading to close control of tools and materials 
processed; and those involving good machine and 
equipment maintenance. The effectiveness of han- 
dling these details determines the dollar volume of 
parts produced for each dollar spent for materials, 
tools, machines, floor space and labor. 

The most successfully produced parts are those 
which are designed with due consideration given to 
materials for parts and tools, manufacturing and 
inspection methods, machine tools and personnel 
available. Any part machined develops costs com- 
mensurate with the labor involved in converting 
raw material into finished products. One of the 
most expensive items involved in machining is con- 
verting material to chips. Usually, the smaller the 
volume of chips produced, the lower the cost. This 
trend reverses, however, as volume of material to 
be removed becomes very small, particularly when 
tolerances become closer also. 

The cutting tool is only as good as the machine 
tool allows it to be. Carbides are rigid themselves 
and require rigidity in machines, tool and work 
holders, and workpieces to show to best advantage. 
While carbides are capable of doing more work pet 
minute than any other commonly used cutting mate- 
rial, to exploit this capability more power must be 
made available for cutting. Power and its utiliza- 
tion, however, must be adequately controlled. 

Multiple bar automatics, built with an eye toward 
the use of carbide cutting tools, must provide for 
the capabilities and requirements of the tool mate- 
rial. For example, machine spindles require ample 
bearings adjusted to minimum levels of play. Slide 
operating tools and attachments cannot be allowed 
play or looseness. Collets and other work-holding 
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big. 1. Cutting fluid piping is located to follow carbide tools in this 6-spindle chucking machine. Operation is 
turning, facing, chamfering and drilling transmission clutch hubs in Packard’s new Utica, Mich. plant. 


devices must be sturdy enough to position the work 
positively and maintain it while work is in progress. 
[hey must also be capable of fast action in loading 
ind unloading. 

Cams must operate without hesitation or lost mo- 
tion, and with minimum dwell time. Excessive back- 
lash in gearing means premature tool failure. Horse- 
power of the motor must be transmitted smoothly 
and with the greatest possible efficiency to the work- 
ing area. Seals which segregate cutting fluids and 
lubricating materials properly are desirable. Efh- 
ciency of a cutting fluid contaminated with lubricat- 
ing materials may be impaired. Cutting fluid, when 
allowed to enter bearings, may reduce bearing life. 

Pumps and piping supplying cutting fluids should 
be of ample capacity, Fig. 1. An intermittent or in- 
adequate supply of cutting fluid may often do more 
harm than good. Alternate heating and cooling sets 


Fig. 2. Stock supply, 
cutting fluid and chip 
removal are well han- 
dled in this twin setup 
for machining cam- 
shafts in Packard’s 
Utica plant. Automatic 
carriers load and un- 
load the side-by-side 
machines, processing 
about 50. cast steel 
workpieces per hour. 
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up stresses which often results in chipped or cracked 
tools. A machine built or adjusted to close operat- 
ing tolerances when cold must be maintained at or 
near that temperature to prevent seizure of bearings. 
Adequate provision for removal of chips. supply of 
stock and rapid positive tool changes must be made 
as illustrated in Fig. 2. 

Tolerances determined for dimension and finish 
can spell the difference between profit and_ loss. 
Function and appearance dictate extreme limits of 
tolerance. Tolerances specified on drawings should 
be established within the extremes. The effect of ma- 
terial selected, manufacturing method used, equip 
ment available, such as machines, cutting tools, in- 
spection and handling equipment, should be care- 
fully considered as well as capacity of personnel 


supervisory. planning and methods engineers, setup 
men. machine operators and inspectors. 
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Jlerances on surface finish are probably the most 
blesome to specify, inspect and maintain. This 
ainly due to lack of experience in measuring, 
ing and in determining the effect of surface 
sh. In general, a multiple bar automatic uses 
ls which readily produce surface roughness in a 
ve of 125 to 250 microinches. This range is also 
hin that usually found on cold drawn or center- 
ss ground stock. Turning tools, form tools and 

(ls produce a finish near 250 microinches rms. 

Where finishes better than 125 microinches rms 
ire required, special care, tools and materials may 
be involved. To produce a finish of 60 microinches 
rms or smoother, extra operations such as burnish- 
ng are usually necessary. If part requirements dic- 
tate and costs warrant, finer finishes often can be 
obtained on parts produced on an automatic. It may 
be more profitable, however, to produce a fine finish 
on parts by secondary operations such as tumbling 
or brushing. In all cases it is wise to specify the 
roughest usable finish to minimize costs. 

Dimensional tolerances are worthy of as close con- 
sideration as that given the dimensions to which 
they apply. Diameters are more easily maintained 
to close tolerances than lengths. Concentricity and 
other relationships of dimensions are easiest to main- 
tain when related dimensions are produced in one 
position. 

Tool design also has a considerable effect on the 
tolerances obtained on an automatic. On tools, such 
as form and cutoff, it is often difficult to obtain sat- 
isfactory clearances, which result in free cuts. Prop- 
erly designed tools clear the work and may be re- 
ground without losing size or contour. Lack of 
free cutting action results in generation of extra 
heat, rapid tool wear and imposes loads on the tool 
and work, which deflects both from their positions. 

Tolerances listed in TABLEs 1, 2 and 3 should nor- 
mally be obtainable. These are desirable from the 
standpoint of a multiple-bar automatic. Closer tol- 
erances may be obtained but usually involve extra 
costs. 

General design considerations for parts to be pro- 
duced on an automatic are similar to those for many 
other machining operations. They are listed below: 


1. Part and too] design should be such that tools travel 
the shortest possible distance. 


. Surfaces to be machined must be accessible for ap- 
proach and retraction of tools, application of cutting 
fluids and ejection of chips. 

3. A tool should, if possible, travel in only one direction. 

4. Ratios of length to diameter of parts and cuts should 
be low for maximum rigidity and shortest production 
time. 

. Threads, forms, holes, etc. should have areas provided 
for starting and finishing, so cutting loads will be ap- 
plied and released gradually to avoid impact on start- 
ing or when finishing an operation where a tool may 
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strike a shoulder or the bottom of a hole. In particular, 
clearance must be provided to avoid bottoming a tap 
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or reamer and for imperfect threads when tapping o1 
chasing threads. 


Fig. 3 illustrates design features for some of the 
five points above. 

Hand in hand with part design goes material and 
stock selection. Although service requirements of the 
part dictate minimum physical and chemical require- 
ments of the material, there are usually several stock 
materials available which meet the requirements. In 
turn, those materials which meet the minimums may 
be obtained in many forms and surface conditions. 
lhe most economical material is selected by consid- 
ering the following: 

|. Availability of materials—both present and foreseeable 


future. 


2. Costs of various available stock types and forms 


. Conditions of materials available. 

(a) Hot rolled: Usually cheapest per pound, but scale, 
decarburization, difficulty in obtaining fine finish, 
etc. may result in higher part cost. 

(b) Cold drawn: May improve tool life due to lack of 
scale, improved finish on parts and better chip 
formation. 

(c) Centerless ground: Lack of scale and decarburiza 
tion help improve tool life. 

(d) Straightness: At the speeds which may be used 
with carbides, unbalance due to distorted mate 
rial may cause tool chipping or premature failure 
of the tool and undue wear on the machine and 
attachments. In addition, noise of rattling of stock 
in tubes may be objectionable. 

(e) Lengths of available material: Lack of consider 
ation for multiple lengths may increase cost. 

({) Microstructure: Depending on operating and proc 
essing requirements of the part, microstructure is 
often varied. The best microstructure from the 
standpoint of physicals is not necessarily that 
structure which will yield optimum tool life and 
surface finish. 


Table 1—General Tolerances on Diameter 
and Length 


Diametrical 
Tools Tolerances 
(inch) 
Boring and turning tools applied 
from the end tool slide + 0.0035 
+ 0.002 
Cross slide tools with positive stops.... + 0.002 
Reamers, floating: holes up to '% inch... ; + 0.005 
up to 1 inch... + 0.001 
up to inch . + 0.0015 
Loncitudinal 
Dimension Tolerances 
Description (inch) 
For over-all length.............. — + 0.010 
For shoulders facing same direction 
produced by one tool or multiple tools 
in same position + 0.002 
Where two or more positions are involved . + 0.004 
For shoulders opposing each other 
produced by one tool or multiple 
tools ‘‘ganged’’ in same position... + 0.003 
Ditto, involving two or more positions + 0.005 
Flatness of ends produced by cutoff 
tools maximum concave or convex - 0.003 
Flatness of ends produced by a facing 
tool maximum concave or convex... — 0.001 
105 
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Table 2—Tolerances on Diameter of Drilled 


Holes 


Diameter of Hole Variation from Basic Size 


Table 3—Tolerances on Eccentricity ay | 
Total Runout of Holes and Diameters 


Runout (inches) 


inches) Description ont surfaces For and surf 
produced at one posi- in relation to 
Over To and Including Material A* Material B tion.* chined stock. 
9.040 4. 0.002 + 0.001 Drilled holes 
~ 0.001 — 0.002 (where L < 3D)... 0.010 0.010 
0.002 0.005 
1.040 0.070 + 0.003 +- 0.001 Drilled and reamed holes 0.003 0.010 
0.001 0.003 Bored and reamed holes. 0.001 0.005 
Turned surfaces ..... 0.001 0.005 
0.070 0.128 + 0.004 + 0.001 
0.001 0.004 *0.005 inch may be added for added positions. 
"Special consideration must be given for excessive projection of stock 
128 0 228 + 0.005 + 0.002 trom chuck or collet. Aliso, surtace of stock (hot rol.ed, cold drawn 
tc.) affect t. Th 
0.002 0.005 on affects runou ese are for cold drawn or centerless ground 
Note: All relative dimensions should have a common reference for 
0.228 (% 0.43 (1 + 0.006 + 0.003 easier inspection of complete parts and setting of tools. When 
- 0.002 0.006 considering variant of holes and surfaces produced by different meth 
ods the tolerance for that method requiring the greatest tolerance 
508 0.750 0.008 9.003 shall govern. 
- 0.002 - 0.008 
ae ileal tool fails, care must be taken to determine the cause. 
0.003 0.010 Often, tool failure is directly traceable to another 
tool on the machine. Perhaps other tools have not 
- 0.003 — 0.015 performed their functions completely, or hay 


*Materials such as steel in which holes as produced do not tend to 
shrink 
Materials such as copper in which holes as produced tend to shrink 


Uniformity of material: This is a major consider 
ition since even materials difficult to machine are 
easier to handle if uniform in properties and di 
mensions. 
}. Machining process 
». Quantities of parts involved. 
6. Tool material to be used. 
Part requirements, including: contour, internal and 
external lengths, dimensions, magnitude, tolerances and 


finish. 


lool control is essential in effectively applying 
carbide tooling to automatics. In an automatic, each 
tool performs its function with virtually no oppor- 
tunity for inspection as a cycle progresses. When a 


Fig. 3. Examples of prob- 
lems of carbide tool de- 


brought about a condition on the workpiece such as 
work-hardening which contributed to the premature 
failure of the other tools in the setup. 

Cutoff tools in particular are affected by the per- 
formance of other tools. When breakdown tools are 
used, the cutoff tool may be cutting on only one side 
part of the time. This condition tends to deflect the 
tool and may cause breakage. Also, the breakdown 
tool may produce a groove so narrow that the cutoff 
is cutting or rubbing while in rapid traverse, ap- 
proaching the cut. 

In some cases breakdown or roughing tools may 
work-harden surface layers of the work material. 
Again, this puts an increased burden on the follow- 
ing tools. For breaking down prior to cutting off, it 
is desirable to provide a slot slightly wider than the 
cutoff tool. This can be indicated in the design by 


D (Overhang) 


ZA | 


Direction C Direction B 8 

sign for automatics: x, in 

view A indicates long tool ‘ 
travel; y, short tool travel 
—preferred. Depth of ol 

groove at A in view B is A LLLLLL. ee 
difficult to get at, particu- [ B 

larly with small bore di- y A 


ameters. Two-direction 
travel (B-C) results in 
longer time cycle, loss of 
rigidity; excessive over- 
hang (D) is often stand- 
ard procedure in a groov- 
ing tool. Starting and fin- 
ishing area, view C, elimi- 
nates bottoming in thread- 
ing and reaming. 


Rough drilled deeper 
than actual length 
of reamed diameter 


Chamfer for ease 
of storting thread 


Undercut to allow 
hread to run out 
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big. 4. Setup fixtures employed in piston ring pro- 
duction for presetting carbide grooving tools in 
Packard’s Utiea plant. 


slight shoulder on the face of the past. 

lool dimensions must be controlled closely 
enough to permit presetting tools outside the ma- 
chine, Fig. 4. This holds down time for tool changes 
iia minimum. To accomplish this, it may be neces- 
sary to hold the required dimensions on the tools and 
holders closer than those of the parts themselves. 

lhe necessity for rigidity of toolholders and tools 
annot be overstressed. Tools on an automatic are 
similar to punch press tools in that they are expected 
to perform a great many cycles without resetting or 
idjustment. Lack of rigidity results in deflections 
which may change with operating conditions. This 
makes maintenance of tolerances difficult. The mag- 
nitude of cutting forces has been measured by a 
number of investigators. This information should 
be considered in tool design. In general, the results 


Table 4—Machinability Ratings of Various 
Materials Based on Drilling Operation 


Machinability 
Material Rating 
(number) 


Hardness Power to Remove 
Number Unit Volume 
( Brinell) (hp) 


1010 HR 0.75 126 2.20 
1020 0.60 126 1.507 


1045 0.60 160 1.30 
1095 0.40 225 3.00 


1112 1.00 180 1.20 
4140 0.45 255 2.50 


302 SS 0.40 179 2.95 
303 SS 0.80 160 1.75 


416 SS 0.85 217 1.40 
347 SS 0.25 180 3.40 


| cu in. in 1} minute by drilling 


Horsepower requirements are high, possibly due to the “gummy 
nature of this material. 
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reported indicate the major force component is 
directed perpendicular to the lop surface of the tool. 

Load, when machining a material such as SAF 
1020, can be approximately calculated based on an 
approximate force of 500 pounds per thousandth 
square inch of chip area when the chip thickness is 
in the range of 0.002 to 0.005 inch. As chip thick- 
ness becomes less than 0.002 inch, the unit pressure 
per thousandth square inch of chip area increases 
considerably. As chip thickness increases above 
0.005 inch, unit pressure per thousandth square 
inch of chip area decreases. 

In view of this it follows that thicker chips may 
be removed more efficiently than thin chips. Never- 
theless, on automatics as on any other machine, the 
limit of chip thickness is determined by a number 
of factors which must be considered. Some of these 
are: 

|. Machine power available at the tool. 

2. Tool rigidity and strength (tool design). 

3. Length of cutting edge involved. 

1. Part design. 

Selection of cutting speeds and feeds must receive 
careful consideration when tooling an automatic. 
Except for some end-working tools such as drills, 
reamers, boring heads and thread chasers on which 
auxiliary spindles may be used, all tools are work- 
ing at the same number of revolutions per minute. 
Since a number of diameters are usually involved, 
this means a variety of cutting speeds will be in 
operation at the same time. 

Feeds and speeds are therefore selected with an 
eve toward obtaining the shortest possible machin- 
ing cycle and as near equal tool life as possible for 
all tools involved in a machine setup, since this 
minimizes down time for tool changes. Another 
consideration is as equal as possible distribution of 
work at each work station to maintain full per- 
missible load on each station. 

Machinability ratings of a variety of materials 
and approximate values of power required to remove 
one cubic inch of material in one minute by drilling 
are listed in TABLE 4. Power for turning is usually 
about half that required in drilling. These are prob- 
ably the two most common operations occurring on 
automatics. Machinability ratings may be used to 
determine cutting speed and feed for the materials 
listed as compared to the speeds and feeds shown for 
B1112 in Figs. 5 and 6. Multiplying the speed and 
feed for B1112 steel by the machinability rating for 
the material to be machined results in an approxi- 
mate speed and feed. Usually, on automatics, a 
single-point carbide tool cutting AISI B1112 steel 
should be capable of giving approximately 60 min- 
utes cutting life at approximately 800 fpm, 14-inch 
depth of cut and 0.005-inch feed. Figs. 5 and 6 are 
based on these figures. The rate of feed shown in 
Fig. 5 falls off considerably with wide tools. It may 
not be necessary to decrease feed as rapidly if tool 


107 


. 


— \ 
— 
| : 
| 
£3 
| 
4. 
| 
| 9 
‘ 


Projected Width of Form Tools (inches) 


Projected Width of Form Tools (inches) 


B00 700 600 500 400 300 200 100 


Cutting Speed (f pm) 


Fig. 5. Preferred cutting speeds for B1112 
steel based on projected width of form tools. 
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0.001 a002 0.003 0.004 
Feed (ipr) 


Fig. 6. Preferred feeds when cutting B1112 
steel, based on projected width of form tools. 


support can be increased and tool overhang de- 
( reased,. 

Cutting fluid and its application can, and often 
does, make the difference between success and fail- 
ure in machining on an automatic. The correct cut- 
ting fluid properly applied will almost invariably 
increase tool life. The major functions of the cut- 
ting fluid are to decrease tool wear and chipping, aid 
in maintaining workpiece and machine temperature, 
improve ability to maintain tolerance and workpiece 
finish, decrease cutting load and remove chips. 

Briefly, good cutting fluid application consists 
essentially of applying the correct material, properly 
mixed, at the right time and place with the required 


volume and pressure. Good placement and direction 
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Table 5—Elements for Setting up a Jo! 
Record for Automatic Screw Machines 


1}. Part number 12. Setup time, or if 2 part 
2. Layout number involved, change-over ¢ 
3. Machine size 13. Recommendations on ¢ 
4. Hourly production, gross attachments, machine 
(a) Hourly production which on future jobs 
can be expected on an 14. Tooling arrangement 
8-hour run, considering 15. Feeds and speeds, horse; 
down time, tool sharp- required, coolant 
ening, etc. 16. Type of tools with 

5. Cost of initial tooling, gages drawing number 

6. Cost of changes and rework (a) Method of holding + 

7. Cost of grinding wheels used (b) Grade of carbide 
in making initial tools (c) Brazed-on tools 

8. Cost of grinding wheels used (d) Solid carbide (m« 
in keeping tools sharp ically clamped) 

9. Amount of tool breakage, (e) Quantity of tools 
etc. in getting the job in (f) Revisions 
production 17. Anticipated date for to 

10. Tool life on each tool 18. Tooling changes (marked 


11. Cost of carbide tools (per drawings and tool list > 
piece basis) including dia- prints can be kept up 
mond wheels, grinding time, date) 

etc. 


of cutting fluid and nozzles will decrease the pos 


sibilities of chips winding around pipelines an 


hoses, pushing nozzles off location, and of chips 
blocking or deflecting the fluid stream. Fig. 1 illus 
trates a method where the cutting fluid piping is 
positively located on the machine to follow the tools 

An internal forming tool as originally designed 
and redesigned is shown in Fig. 7. In the original 
form, the tool chipped out due to intermittent sup 
ply of cutting fluid. The redesigned tool directed 
the cutting fluid to each cutting edge continuously 
Chipping no longer occurred. 

In setting up an automatic, location of cutting 
tools in relation to workpiece requires close atten 
tion. Often the setup for grinding a tool is such tha: 
a natural clearance is obtained when the tool is set 
in the automatic. In such cases it is easy to becom: 
confused as to the exact location and positioning of 
the tool in use. The fact that carbide has a stiffness 
approximately three times that of steel requires that 
tools be properly located. A less rigid tool will de- 
flect, sometimes developing its own clearance. This 
is usually not the case with a carbide tool. A prop- 
erly set tool will give excellent tool life and bette: 
parts. A poorly set tool may fail immediately. 

It is necessary to make sure that each machine to 
be tooled with carbide is carefully checked to deter 
mine its condition. The inspection should start with 
the supply of power to the motor and progress 
through the motor, transmission, spindle drive, spin 
dles, cams, slides and accessories, leaving nothing 
to chance. 

Often it develops that the most obvious items r 
quire attention. Cutting fluid pumps and piping es 
pecially require checking to be sure they are deliver 
ing the required supplies of fluid to the tool. 

As machine output is increased, material handlin 
becomes an important item on an automatic. Chip 
will probably receive first attention because of thei: 
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sance value. Equipment to remove chips auto- 
tically is often a necessity when a job is tooled 
: carbides. Adequate stocks of raw material, con- 
iently located, minimize down time to loading. 
some cases, it is necessary to load stock auto- 
tically. 
\ good example of an operation requiring close 
ntion to material supply is in the production of 
eling screws having a 1-14 thread with an over- 
length of 8 inches each. The machine on this 
eration consumes a total of 6 bars. 1 inch in di- 
eter by 12 feet long. every 414 minutes. Manual 
iding of stock reels takes at least another 41, 
nutes and relatively heavy manual labor is in- 
lved. 
Provisions for handling of finished parts also must 
ot be neglected. Often the most precise parts are 
‘ined by careless handling. It is expensive to use 
operator's time to pick up and place completed 
ieces in a particular location. Clever tooling can 
ake over this job and minimize costs and damage 
» the product. 
lo assure that all these factors are properly con- 
sidered at the start of a job, a check list similar to 
the following may be of great value in preparing for 
arbide tooling of an automatic. 
Material: 

1. Chemical composition or corresponding SAE equiv 
alent (Brinell or tensile strength is helpful but in 
sufficient information). 

2. Cutting speed, in surface feet per minute, for the 
material; tool life in minutes and in pieces obtained 
between grinds; amount of material removed pet 


grind, and total tool life in pieces produced. 


surface condition and material condition. 


diameter should be given; whether tube is seamless, 


Section A-A 


Section 8-8 


> 


Expected and actual variation of stock, size, shape, 


. Stock diameter of bar; if tubing, outside and inside 


5. Forgings, castings and stampings. Samples should 
be included with data. This indicates gripping sur- 
face, cored places and handling requirements. 

Dimensions: 

1. Allowable tolerances on all dimensions. 

2. Amount to be allowed for removal on chucking work, 
also draft angles. 

3. Forging or casting drawing. 

1. Concentricity expected. 

Finish: 

1. Allowable finish on all surfaces. If finish requested 
cannot be readily maintained, personne] should note. 

2. Amount to be left for grind or any subsequent oper- 
ations. 

Operations: 

1. To be checked before and after, or between work 

accomplished on automatic. 

2. Special operations. 

Production: 

1. Number of hours per working day and required pro 

duction on each part should be stated. 

2. Tolerances, when closer than 0,003 inch (0.08 mm 
on foreign work) on both inside and outside, an en- 
tirely different tooling arrangement is involved. 
Drawings: 

1. Screw machine drawing should be available. 
2. Part drawings should be studied for practicability 
of production. 

The above check list should be carefully examined 
at the time of the layout of the job. The part print 
should be approved or marked up with required 
changes if necessary. If marked, the changes should 
each be noted, dated and initialed. If gages are to 
he used, gage sizes including gage tolerances should 
be marked on the drawing. This should be a must 
and eliminates many tool changes. 

Once a job is ready to set up, real record keep- 
ing. including elements outlined in TABLE 5, should 
be instituted to establish an efficient operation. These 
records can also be used at any time an improve- 


ment in method is contemplated. 


Fig. 7. Properly de- 
signed internal necking 
tool directs cutting fluid 


to each cutting edge 
continuously. U pper 
sketch shows tool that 
chipped out due to in- 
termittent cutting fluid 
supply. Redesigned tool 
(bottom) gives efficient 
operation. 
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MULTIPLE MACHINING OPERATION on bomb base plug involves rough and finish boring, co-boring, turning, y 
facing, grooving and chamfering. Turret facing attachment on rear cross slide actuates turret facing slide 

tools for rough and finish ID grooving from stations 2, 4 and 6 of Gisholt automatic turret lathe. Floor-to- 

floor time is 6.25 minutes. 


(Below) The second operation on the steel forging workpiece consists of rough and finish turning OD, fac- 
ing and chamfering. Turret facing attachment on rear cross slide actuates turret facing slide tool which 
carries facing tool with circular insert across face of part. Special loading arbor on station 1 holds work- 
piece square when chucking and reduces time between machining cycles. Floor-to-floor time is 7.2 minutes. 
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MECHANIZATION of torch 
cutting operations is used 
\o produce contoured parts 
at Bos-Hatten, Inc., Buf- 
falo, N.Y. An Alnico mag- 
net holds the tracer against 
the template with a force 
of 3 to 12 pounds, in this 
Heath Engineering Co. 
machine. Cutting orifice 
of the torch is in same cen- 
ter line as tracer, giving 
greater than usual accu- 
racy. Part is tack welded 
to front of stand. 


SEVERE INTERRUPTED CUTTING 
was required in producing this 
8-inch machine cam. The work- 
piece is cast alioy steel, Rock- 
well C-20, and has a 2%-inch 
eccentric as well as two 14-inch 
diagonal bolt holes in the 6-inch 
diameter collar. The operation 
includes rough and finish turn- 
ing and facing on a Warner & 
Swasey turret lathe. Turnover 
type Kennametal throw-away 
button carbide inserts are used 
for economy. 
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CAPSULED AUTOMATION is exemplified by this 
automatic multispindle machine which pro- 
duces 1070 small-motor commutators in a 50- 
minute hour. Operations in the Bodine special 
machine include hand feeding in first station 
and in succeeding stations, automatic inspec- 
tion for positioning; carbide ream center shaft 
hole in bakelite, 0.3145-0.3165 diameter; car- 
bide hollow mill OD, 0.691-0.693 diameter 
with piloted hollow mill; carbide face bakelite 
shoulder piloting in reamed hole and automatic 
ejection. 


CROSS-WIRE RESISTANCE WELDING operation is 
automated in this high-production machine. 
Production is 1298 seat assemblies per hour 
with automatic clamping, welding and shear- 
ing operations. Sixteen strands of wire are fed 
simultaneously from the front while a single 
strand feeds from the right to form wire mat- 
ting, with a weld at each joint and 40 welds 
per assembly. The 50-hp motor in foreground 
drives Cone-Drive speed reducer operating all 
moving parts. The special machine was built by 
United Welders, Inc., Bay City, Mich. 
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By Lawrence E. Doyle* 


Professor of Mechanical Engineering 
University of Illinois 
Urbana, IL. 


and 
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Methods for coping with climate are well estab- 
lished in industrialized areas of the United 
States. Practices are different in various parts 
of the country but are of general interest. Since 
engineers may be forced, because of disasters 
or relocation, to carry on operations under 
climatic conditions with which they are un- 
familiar, climatic problems would require ur- 
gent answers. This article presents answers to 
problems, which could arise in metalworking 
plants, while there is time to study them. 


TALKS about the weather but engi- 
neers have to do something about it. Weather can’t 
be controlled but its effects can be anticipated and 
guarded against. In established plants, adaptations 
to climate are so commonplace and routine that 
they are taken for granted. Production is hindered 
if these adaptations are inadequate and chaos would 
result if they were suddenly made ineffectual. 

Most manufacturing operations are conducted 
within weather-tight buildings but fire or explosion 
may suddenly expose them to the climatic elements. 
Taste 1. Prior knowledge and precautions may 
alleviate the consequences. Also, as industry de- 
centralizes, new plants may be built in unfamiliar 
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controlling climate effe 


to meet industry needs 


climate areas. A change in climatic conditions may 
adversely affect customary practices. Some activi- 
ties, such as transportation, must be carried on 
outside and their performance is vital to the con- 
duct of manufacturing. 

Teams of geographers and engineers have 
investigated methods of coping with climatic con- 
ditions and reported on various industries. Influ- 
ences found during investigation into manufacture 
of aircraft and motorized military equipment will 
be discussed because these industries have much in 
common with other metalworking industries. Con- 
sideration is given to the effects of weather on basic 
elements of production such as labor, materials, 
equipment and processes. It should be remembered 
that climatic effects can be additive. If either wind 
or rain could slow activities, their combination 
would have greater effect. 

Effects of climate on industry are only part of 


the story. The elements to which industry is ex-- 


posed depend on climate. Climate is a composite 
or generalization of all day-to-day weather con- 
ditions over a period of years. Each climatic region 
is influenced by a number of factors called climatic 
controls. Eight controls, Fig. 1, determine the in- 
tensities of the three climatic elements of tempera- 
ture, precipitation and humidity, and wind and air 
pressure. Combination of these elements results in 
weather. Storms are the most powerful of climatic 
controls and may drastically alter the effects of all 
the others. 


Temperature and Labor: Temperatures of 
60 to 75 F are considered best for most work. 
Somewhat lower temperatures may stimulate those 
doing heavy labor and promote efficiency. The 
curves of Fig. 2 show how labor efficiency is af- 
fected above and below the optimum temperature 
range. Workers not accustomed to low temperatures 
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table 1—Important Climatic Conditions 


Temperature 
Precipitation 
Humidity 
Wind 


Miscellaneous 


and those confined to sedentary jobs rapidly lose 
their elliciency as temperature drops. Tasks requir- 
ing dexterity become more difhcult. 

Workers engaged in heavy labor. such as con- 
struction, particularly if well clothed and accus- 
tomed to low temperatures, can maintain the best 
pace at low temperatures. As temperature falls, 
however, clothing becomes more bulky and cumber- 
some, and workers lose more and more time finding 
ways to keep warm. Accidents are reported highest 
at low temperatures. At —40 F, arctic natives 
normally become inactive: at —50 F, man spends 
almost all his energy in efforts to survive. 

At high temperatures, workers tend to avoid 
exertion and hot zones. Less attention is paid to 
safety precautions than at optimum temperatures 
and perspiration makes handholds slippery. Tools 


and other metal objects become hot and har 


handle, especially when exposed to direct sunlj 

Conditions summarized in Fig. 2 are based 
near ideal conditions of wind, precipitation 
humidity. At low temperatures. strong winds 
crease working difficulties markedly. Soaking 
or heavy snow are likewise detrimental. Temp: 
tures above 100 F become unbearable as the 
midity rises. 


Temperature and Equipment: One of 
most pronounced effects of low temperature is 
embrittlement of most ordinary carbon steels so: 
where in the range of 0 to —30 F. Parts mack 
usual grades of steel exhibit strength reductions 
to 50 percent and can snap under impact loa: 
Steel rails are prone to fracture at such tempe: 
tures. Ingots and structural shapes have been knoy 
to break from rough handling at low temperatures 

Where low-temperature operation can be anti: 
pated, equipment can be especially designed. Many 
alloy steels retain their ductility at temperatures 
below any experienced naturally on the earth’s su; 
face. Low carbon steels can be treated to have good 
impact values at temperatures as low as —76 F. 


Fig. 1. Natural climatic controls determine climatic elements for any 
locality and produce the individual types and varieties of weather. 


Sun and 
latitude 
/ 


Climatic Controls 


Wind and air masses 


Land and water 


Ocean currents 


Climotic Elements 
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Temperature Humidity 
Precipitation 


Winds and air pressures 
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Fig. 2. The temperature range of human activity is 
not large. The range of efficiency is even more re- 
stricted. Efficiency curves were prepared under con- 
ditions of little or no wind, sleet or ice. 


Ordinary rubber becomes stiff and plastics be- 
come defective at low temperatures. Oils and 
greases are available for operations at almost any 
temperature but those adequate at temperatures 
above O F must usually be diluted or replaced at 
lower temperatures. Diluents for engine oil vary 
from 5 percent kerosene at —25 F to 20 percent 
gasoline at —70 F. Since diluents evaporate, they 
must be renewed before every idle period. Hard 
starting is one of the most harmful effects of im- 
proper lubricants. Oils of sufficiently low viscosity 
to be satisfactory at —50 F are not considered 
satisfactory above —35 F. 

If operations were attempted at low temperatures 
with lubricants satisfactory for temperatures over 
50 F, problems would arise that might require up 
to a year to solve. Much time could be saved if 
lubrication experts were consulted prior to the 
damage that could result in exposed operations. 


Temperature, Processes and Transport: 
Water is the most common processing substance. 
When it freezes, results may vary from a halt in a 
process to disastrous damage from broken pipes. 
radiators and containers. No start has been made 
toward damage control or prevention unless full 
provision has been made to drain water pipes 
quickly, heat necessary storage tanks and adequate- 
ly insulate lines in which flow is expected to con- 
tinue. In some instances, antifreeze solutions may 
be used. Water discharged into sewage and waste- 
disposal systems must not be overlooked when 
considering the harmful effects of freezing. 

Frost collects on conveyor belts at 15 to 32 F and 
causes slippage. Wet conveyor belts may freeze to 
rollers and be ripped apart at starting. 
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Bulk materials exposed to moisture can present 
difficult unloading and handling problems at below- 
freezing temperatures. Viscous liquids are difficult 
to unload cold from tank cars, and volatile liquids 
expand and vaporize excessively at high tempera- 
tures, 

Transportation of all kinds is hindered by low 
temperatures combined with snow and ice, but 
temperature extremes alone can cause decided difh- 
culties. Idle locomotives at —50 to —70 F have to 
he moved at least every two hours. Diesel locomo- 
tives must be housed if temperatures are —40 F or 
lower. Journal starting resistance increases 50 to 
60 percent below 0 F. Hot box occurrences increase 
as temperature changes above or below 40 F. The 
tonnage that can be hauled by diesel locomotives is 
reported to decrease 15 percent from 0 to —20 F. 
20 per cent at —40 F and 40 percent at —60 F. 
Tonnage may be further reduced 10 percent for 
steam locomotives and as much as another 10 per- 
cent if running into strong winds. 

Laying rails is not practical below 0 F. On the 
other hand, rails cannot be disturbed when too hot 
because their expansion joints are tight. Breakage 
of rails is about 50 percent greater in winter than 
in summer. Freezing is detrimental to roadbeds. 


Temperature and Construction: Buildings 
can be constructed at almost any temperature but 
extra difficulties are experienced and special ar- 
rangements have to be made at low temperatures. 
TABLE 2 indicates the low temperature limits for 
economically carrying on construction operations 
by conventional methods. Concrete and masonry 
must be preheated and protected below 32 F. Con- 
creting operations during a winter with tempera- 
tures below 32 F for 6 months, below 10 F for 3 
months and below 0 F for one month are reported 
to cost 8 percent more than warm weather opera- 
tions. At —68 F, it is estimated that the cost would 
be four to five times normal. Riveting is considered 
preferable to welding below 32 F because of the 
reduced possibility of inducing stresses. Most 
building materials can be stored at any tempera- 
ture. but brick. tile and concrete blocks suffer 
deterioration at low temperatures with precipitation. 

The lower the mean temperature in a locality, 
the more costly is construction. As an example, it 
costs about 50 percent more to build an aircraft 
plant in Central Ohio than a similar one in Southern 
California. It has been suggested that climatic 
hindrances to housing can be practically eliminated 
by going underground. 


Effects of Precipitation: Rain decreases 
working efficiency. Under rainy conditions at 50 F 
and without wind, workers well clothed in rain 
trousers, jackets, hats and boots lose only about 10 
percent in efficiency. When exposed to rain and 
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strong winds, men cannot remain dry for much 
more than one hour regardless of how well they are 
clothed. Construction operations are reported to be 
curtailed about 20 percent at Ketchiekem, Alaska. 
where the average annual rainfall is around 150 
inches. 

\t low temperatures, labor efficiency and safety 
are still further impaired by precipitation. Sleet 
or ice are considered more limiting to outside work 
than rain or snow. Workers will generally not 
continue working during a sleet storm. Precipita- 
tion has been found more serious than freezing 
temperatures in reducing efficiency of an outside 
railroad car building line in a mild climate. In 
23 days of rain, 97 cars or about 35 percent were 
lost out of a scheduled 278. During 5 days of ice. 
snow, sleet and rain, 28 cars or 50 percent were lost 
out of a scheduled 56. Only 4 cars out of 14 were 
reported lost because of cold weather alone. 

Equipment in a damaged plant may be vulnerable 
lo pree ipitation, Many machine tools are well cov- 
ered but water can seep into others not designed for 
exposure to moisture in normal operation. Exposed 
metal surfaces can be protected by grease. Elec- 
trical equipment may be quickly damaged if not 
waterproof, In the event of unforeseen exposure to 
the weather, equipment should be placed under 
temporary covering. Equipment in flooded plants 
must be completely cleaned and renovated. Rainfall 


should be considered during selection of a plant 


Table 2—Low Temperature Limits for 
Economic Operations in the 
Construction Industry 


Operation Temperature 
(F) 
Surveying 10 
Excavating 20 
Pile driving 20 
Concrete forms 0 
Concrete pouring 10 
Masonry 10 
Structural steel erection 10 
Carpentry —20 
Roofing 40 
Plumbing and heating ~20 
Electrical installation —30 
Painting 32 


site. Good drainage and runoff are necessary if 
flooding is to be avoided during heavy rainfalls. 

Floods and washouts are serious hindrances to 
transportation. Other activities in an area depend- 
ent upon transportation may be interrupted until 
service is restored. It is estimated that 10 percent 
of all railroad accidents are caused by moisture 
conditions. Excessive rain causes dangerous pockets 
in roadbeds, slumping of embankments, slides of 
the sides of cuts and fouling of signals. 

Snow has several effects. A heavy snowfall or a 
moderate snowfall accompanied by winds of 30 to 
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50 mph can reduce surface visibility to aly 


zero. About 10 percent ofa plant’s labor force 
he required to keep roads and paths clear to sto 
when snow is 12 inches or more deep. 

Heavy snowfalls can be handled with adeg 
equipment. Without necessary facilities, snow 
ice can tie up all transportation and interfere 
ously with people getting to work. A Youngst 
Ohio plant was closed for one week as the resu 
a 46-inch snowfall. Some plants store rations 
emergency use during periods of heavy snowf 

Tonnage carried by trains that must fight hy 
snowdrifts may be reduced 50 percent. Extens 
measures have been devised and are used by 
roads for taking care of snow. These methods 
applicable to other forms of transportation used 
supply industry. 

Ice storms occur at temperatures of about 32 
Ice accumulates on and breaks wires. poles 
cross arms of railroad and utility lines so t} 
power and communication are cut off. Freezi) 


of switches has an adverse effect on railroading 


Effects of Wind: Wind velocity up to about 
15 mph is of little consequence. Depending on thy 
work being done and considering moderate tem 
peratures, labor efficiency gradually declines wit! 
increasing wind speeds over 15 mph and rapid! 
approaches zero between 40 and 60 mph. Winds of 
4) mph are likely to stop work on scaffolding 
Winds of 40 to 50 mph have been found to decreas 
aircraft assembly efficiency when large parts must 
be handled. 

Wind is particularly detrimental when present 
with low temperatures, ice, snow, rain, dust or sand 
Work is reported to almost cease at 0 F with a 
20-mph wind. In one instance. operations wer 
continued under temporary shelter after extensiv: 
plant damage and a production loss of 25 to 50) 
percent was experienced during windy and mod 
erately cold or wet weather. 

Motors. bearings. fans. gears and pumps ar 
particularly susceptible to windblown dust and sand 
Painting is halted when dust is blown by winds ove 
about 15 mph. Shields are necessary for welding 
when wind velocity is over 20 mph. Transportatio 
is most affected by wind when it is combined with 
snow to result in drifts, but headwinds can reduc 
tonnage carried. 


Types of Climate: Knowledge of the climat 
of an area gives a good insight into the types o! 
vegetation and soil to be expected and some idea 0! 
the forms of industry that can be carried on e! 
ciently. 

In this article. climate is broken into five bas 
types, each with subtypes. These are: tropir 
arid, middle latitude temperate. humid con! 
nental and polar. Another climatic eondition. p 
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Tropical Climates 1. Rain Forest \ = 
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3. Monsoon 
Arid Climates 4. Desert 
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8. Marine West Coast Une 
Humid Continental 9. Warm Summer approximate) 
10. Cool Summer 
11. Subarctic 
Polar Climates 12. Tundra - 


ee 13. Ice Cap 


Fig. 3. Distribution of climate types on the North American Continent. 


mafrost, will also be considered. The map in Fig. 3 
indicates the distribution of climate types in North 
\merica. 


Tropicat Ciimates: The uniformly high tem- 
peratures of the tropics are not as high as those of 
arid or humid continental areas. Temperatures be- 
tween 77 and 80 F are normal with an annual 
temperature range between | and 10 deg Fahr, de- 
pending on the latitude. Nighttime is considered 
the winter of the tropics because the diurnal tem- 
peratures may vary as much as 20 deg Fahr, which 
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is considerably more than the annual range. 
Although actual temperatures are not extremely 
high, the sensible temperature feels high because 
relative humidity is usually high. The constant, 
uniformly high temperatures of the humid tropics 
prove enervating to white men after a period of 
time. Periodic returns to climates with an annual 
temperature fluctuation are necessary to maintain 
efficiency. High humidity is also hard on equip- 
ment because it is the major cause of steel corro- 


sion. 


Tropical climates may be subdivided into three 
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distinet types: rain forest, savanna and monsoon. 
lhe main difference among these is in the amount 
ind time of occurrences of precipitation, TABLE 3. 
In the tropical rain forest there is no dry season. 
Daily afternoon convectional rainfalls add up to a 
high annual precipitation. The tropical savanna 
has a dry season in winter and a lower average 
annual rainfall. Because the monsoon climate has a 
dry season, all the precipitation comes in the sum- 
mer. Annual total rainfall, however, is high. 

In addition to high humidity and heavy, frequent 
rains. tropieal climates can hinder manufacturing 
in other ways. Abundance and rapid growth of 
vegetation cause much difficulty in the establish- 
ment and maintenance of rail and highway trans- 


prove tation systems. 


\nip Curmares: Arid areas can be subdivided 
into deserts and steppes. The difference between 
the two is in the amount of precipitation. Deserts 
average less than 10 inches of rainfall per year 
and steppes between 10 and 20 inches. Effectiveness 
of the rainfall establishes the real boundary. Evap- 
oration usually exceeds precipitation in deserts. 

Dry climates cover large portions of the earth’s 
surface. Not all the dry areas are sandy deserts 
near the equator. Vast arid areas exist in what are 
normally considered cold regions. Because of lack 
of moisture in the atmosphere, arid areas receive 
large amounts of insolation which raises the day- 
time temperatures to high extremes, particularly in 
lower latitudes. Conditions are ideal for testing 
aireraft in dry areas because of high temperatures 
at ground level and cold at high altitudes. 

\ specific problem that must be faced in dry 
climates is the procurement of sufficient water for 
human and industrial needs. Vegetation is sparse 
and foodstuffs must be imported. Also, because of 
lack of moisture in the air, arid areas cool rapidly 
after the sunset and the diurnal temperature range 
may be as high as 100 deg Fahr although the an- 
nual temperature range may be only 30 deg Fahr. 
Such large daily temperature variations would be 
detrimental to precision metalworking operations. 

Precipitation in arid areas usually comes as a 
cloudburst. The parched ground cannot possibly 
absorb it all immediately. Low, flat areas are 
prone to flooding with all of its attendant threats 
to industrial activity. Washes and gullies that are 
dry most of the year become raging torrents fol- 
lowing a cloudburst and railroad trackage in such 
areas is particularly vulnerable to damage. 


TEMPERATE CLIMATES: Areas with adequate but 
not excessive rainfall, a cool season where at least 
one month has a mean temperature below 64 F and 
no month with a mean temperature below 27 F are 
classed as temperate. Variable weather is an out- 


standing feature of such climates. Between latitudes 
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30 deg and 60 deg, north and south. the fro: 
activity caused by continental air masses is eI 
est. Because of the north and south seasonal m. 
ment of the sun, the belt of prevailing weste: 
varies in latitude between summer and winter. 
hurricane season occurs in late summer or e 
fall on the east coasts of major continents. 

For convenience, the temperate climatic type 
be divided into two subgroups. Those with a 
season in summer are represented by the Medi! 
ranean type climate, those without a dry season 
represented by the humid subtropical and mai 
west coast climates. 

The Mediterranean type of climate occurs on | 
subtropical margins of the middle latitudes. A 
nual precipitation of 25 to 35 inches with a su 
mer drought is characteristic. The summer mont 
have extremely meager rainfall, high daytime te 
peratures and low relative humidity. Active work ca 
be carried on all year with little or no cover. Out 
side final assembly and fitting operations for ai 
craft can be accomplished in this area. 

Humid subtropical climates have relatively abu: 
dant precipitation, usually averaging 30 to 65 inches 
per year. There is no marked dry season, but ofte: 
more rain falls in summer than winter. Averag: 
temperature for the warmest month varies betwee: 
75 and 80 F with high absolute and relative humid 
ities. Nights are hot and humid because the moist 
air retains the daytime heat. Winter temperatures 
average 40 to 55 F for the coolest months. Annual! 
temperature ranges are usually small, depending 
upon the latitude. The outside car assembly line 
of a railroad system in Roanoke Va., represents 
exposed industrial activity in a mild humid climate 

West coast marine climates occupy the westward 
or windward sides of mid-latitude continents. The 
definite marine influence holds down summer tem 
peratures and raises winter temperatures. Prevail 
ing westerly winds bring considerable precipitation 
Summer temperatures are cool, with the warm 
month averaging between 51 and 66 F. A few days 
may be in the 90’s. Winter temperatures are mild 
for the latitude, especially in Europe. Temperatur 
averages between 35 and 50 F for the cold months 
Unusual cold spells can and do occur with consid 
erably lowered temperatures for a short time. 

The amount of precipitation received depends on 
the topography of the land surface in back of! 
marine west coast climates. Where a mountai) 
barrier exists, precipitation totals.of 100 to 150 
inches per year may occur. Where lowlands bac! 
up the coast, the rainfall may be only 20 to 
inches per year. 


Humip CONTINENTAL CLIMATES: Continenta 
climates are found within large land masses a1 
are strictly land controlled. Annual temperatur 
changes are large and during three to eight mont! 
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Table 3—Characteristics of Climate Types 


Month 
J F M A M J J A S .@) N D Year Range 
opical Rain Forest—Colombo, Ceylon 
Temp. (F) 80 80 82 83 83 82 3) 8) 8) 8) 80 80 81.0 3 
recip. (in 32 19 43 9.7 10.9 73 44 3.2 +8 134 118 5.1 80 0 
opical Savanna—Mandalay, Burma 
Temp. (F) 70 75 83 90 89 87 87 86 85 83 76 ) 81.7 20 
Precip. ‘in.) 0.1 0.1 0.2 ") 58 5.5 3.3 46 57 47 6 04 331 
sert—Baghdad, Iraq 
Temp. (F 49 54 61 71 81 20 95 34 88 RO 63 53 73 46 
Precip. (in 1.2 1.3 13 09 0.2 1 o8 12 70 
teppe—Denver, Colo 
Temp. ‘F) 30 32 39 47 57 67 72 7 62 5) 39 32 497 42 
Precip. (in 0.4 05 1.0 2.1 24 1.4 18 14 10 10 06 07 143 
Temperate with Dry Season (Mediterranean) —Red Bluff. Calif 
Temp. (F) 45 50 54 59 67 75 82 80 73 64 54 4€ 62.3 37 
Precip. (in 46 3.9 3.2 Se 1 0.5 0.0 0.) 08 13 29 43 244 
Temperate with no Dry Season (Humid Subtropical! —Charleston. S. C 
Temp. (F 50 52 58 ' 65 73 79 82 8) 77 68 58 5 66.1 32 
Precip. (in 3.0 3.1 eS 2.4 3.3 a. 6.2 6.5 52 37 25 32 475 
Temperate (Marine West Coast) —Seattle, Wash 
Temp. (F) 40 42 45 50 55 60 64 64 59 52 46 42 51.4 24 
Precip. ‘in.) 4.9 3.8 3.1 2.4 18 1.3 0.6 07 17 28 48 $5 334 
Humid Continental (Warm Summer)—Peoria, III 
Temp. (F) 24 28 40 51 62 71 75 73 65 53 39 28 50.7 5! 
Precip. ‘in 18 2.0 2.7 3.3 39 3.8 38 3.2 38 24 24 20 351 
Humid Continental ‘Cool Summers)—Montreal, Canada 
Temp. (F 13 15 25 4) 55 65 69 67 59 47 33 19 42.3 56 
Precip. (in.) 3.7 3.2 3.7 2.4 3.1 3.5 3.8 34 3.5 33 34 3.7 407 
Humid Continental (Subarctic!) —Dawson, Yukon (64° N - 139 W 
Temp. ‘F) 23 W 4 29 46 57 59 54 42 25 | 13 22.4 82 
Precip. (in 08 0.8 0.5 0.7 0.9 13 1.6 16 1.7 13 13 11 36 
Polar (Tundra) —Barrow, Alaska (71° N - 150° W) 
Temp. (F) 19 13 14 ~2 21 35 40 39 3) 16 0 15 99 59 
Precip. (in.) 0.3 0.2 0.2 0.3 0.3 0.3 11 08 05 0.8 o4 04 56 
Polar ‘Ice Cap)—Little America, Antarctic (79° S - 164° W 
Temp. (F) 22 9 ¥ 24 27 29 24 34 29 14 ? 24 11.2 58 
Precip. (in No Data 


Temperature as arithmetical average and precipitation as total 


of the year temperatures average below freezing. 
Precipitation is plentiful throughout the year. Most 
of the northeastern United States industrial area is 


Humid continental climates may be divided into 
warm summer. cool summer and subarctic types. 


The warm summer zone has summers almost identi- 
found within the warm summer and cool sumine: 


humid continental climate. 
Industry in this climate on the North Americar 


continent can expect to suffer from precipitatior 


cal to those of the humid subtropical area just to 
the south. This zone is subject to cold continental 
air masses from the arctic during the winter. 


Just to the north is the cool summer zone with 


and low temperatures in the event of extensive short summers and more severe winters. Daily 


plant damage. The best precautions against climatic temperature range is usually large and the winter 


deterioration would seem to be to provide means months are accompanied by considerable ice and 


to drain water or solutions quickly from lines. =now. 
tanks and processing equipment. and provide a Subarctic climates include areas of tiaga. boreal 
cache of temporary covering material such as tar- 


forest and muskeg with mostly coniferous vegeta- 
paulins. 


tion. Temperature ranges are large and winters 
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are severe. This zone varies in temperature from 
one to three months above 50 F, with the tempera- 
ture of the coldest month below 36 F. The north- 
ern boundary is the 50-deg isotherm for the warmest 
month, Fig. 3. 

Because vegetation needs a temperature over 42 F 
for growth, growing seasons in subarctic climates 
are short. Daylight persists much longer than it 
does further south and nights actually amount to 
short periods of twilight during the summer months. 
Winter begins immediately after the short summer 
season. Frosts occur in August and water begins 
to freeze in September. Days become extremely 
short with correspondingly long nights. 

Most of the precipitation in the subarctic climate 
comes in the summer because the low specific hu- 
midity. the cold heavy settling air and the diverging 
wind systems during the cold winters are not con- 
ducive to precipitation. Total annual precipitation 
is usually between 15 and 20 inches. Snowfall is 
not heavy but tends to accumulate. 

In subarctic climates, industrial operations with- 
out adequate housing would be grossly inefhicient 
during a large part of the year. Satisfactory hous- 
ing can be established but the season during which 
normal construction can be carried out is short. 
Procurement of water in industrial quantities and 
disposal of sewage can be critical in the subarctic. 
Transportation facilities would be strained because, 
during a large part of each year, goods and supplies 
to satisfy human wants would have to be shipped 


in, in addition to industrial supplies. 


Potar Ciimates: The two types of polar cli- 
mates are tundra and ice cap. Polar climates al- 
ways have a warm month average below 50 F and 
an annual mean temperature of 32 F or below. 
The boundary line between tundra and ice cap is 
the warm month isotherm of 32 F. 

The tundra is a transitional climate between the 
subarctic and the ice cap climates. The warmest 
months have an average temperature between 52 
and 50 F. Winter temperatures average between 

> and —40 F along coastlines with even lower 
temperature inland. Precipitation is seldom more 
than 10 to 12 inches per year. Snowfall is meager 
but tends to drift. Most of the ground is snow free 
and frost can penetrate directly into the earth. As 
a result, the subsoil is permanently frozen. 

Where the mean temperature does not exceed 50 
F, the earth remains frozen over the years. This is 
known as permafrost and is found north of the 
heavy line shown on Fig. 3. The surface layer of 
the permafrost area is known as the active zone. 
It alternately freezes and thaws in winter and sum- 
mer, This causes vertical motions of heaving and 
settling. 

In the summer, when temperatures are above 
freezing, surface water collects in shallow pools, 
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swamps and bogs. A large portion of the are 
covered because water cannot seep into the fr: 
lavers beneath. These pools serve as breed 
grounds for multitudes of insects that are at 


least annoying. Travel or transportation is 


tremely difficult over the soft thawed surface. 

Although permafrost can extend for hundreds 
feet into the ground, structures have been ere: 
in this region. Most types of plants could be } 
on such ground but construction would be diffi 
and expensive. Construction techniques in the | 
mafrost zone are unique. 

An equilibrium, called the thermal regime. oc 
in the ground permeated by permafrost. Customa 
huilding practices alter the natural thermal regi) 
because of the warmth given off beneath the stry 
ture. Buildings would have to be designed to 


pre 
serve the natural balance or create a new balan 


to prevent excessive settling and failure. The sam 


thinking can be applied to individual foundatio: 


for heavy equipment. 
Data on the ice cap climate is scanty. Mean an 
nual temperatures are well below 0 F with the warm 
est months below freezing. Some precipitation o ‘ 
curs but not many measurements have been made. 
Ice cap climate has quite low temperatures but does 
not have the large temperature variations found in 
the subarctic. 


Conclusions: In recent years, the importance 
of microclimatic observations has become more ap 
parent. There are large variations in temperature 
even within small areas because of air drainage. 
varieties of vegetation and exposure. Weather data 
collected for a particular site prior to construction 
can be of high value. 

Some of the most important temperature data 
required to evaluate the basic climatic character of 
a locality are: average daily temperature, range and 
variability; average monthly temperature, range 
and extremes; average annual temperature, and the 
frequency and duration of any temperatures signifi- 
cant to any phase of an industrial operation. 

Basic data on precipitation should include aver- 
age annual amount. seasonal distribution, intensity 
(which determines whether water is absorbed by 
the soil, or lost into streams or atmosphere) and 
the frequency of droughts. 

By anticipating weather conditions for new plant 
locations and by being cognizant of weather ex 
tremes in current plant locations, engineers ca! 
minimize the effects of weather. Damage contr 
plans can be outlined before need for them exists. 


Acknowledgment: This article is based on infor 
tion contained in “Climatic Criteria Defining Efficier 
Limits of Certain Industrial Activities,” a 559-page rep 
prepared under contract with the United States Air Fo 
by the University of Illinois. 
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promised by 
cemented oxides 


M TTING SPEEDS in a range beyond even that of 
carbides are predicted for a new ceramic type tool 
material. Discovered by E. Golibar, Research En- 
gineer of Carboloy Dept. of G. E. in Detroit, the 
experimental material is known as cemented oxide 
to distinguish it from other ceramics. Initial tests 
indicate the material may be used with good suc- 
cess for finishing operations at top speed ranges of 
current machine tools. Its performance is reported 
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Cemented oxide tool is making a half cut on hub of 
7-foot, chrome-moly steel turbine wheel, having com- 
pleted facing cut of wheel’s OD and cut on hub. 


even better at speeds beyond L000 sfpm. 

Although no coolant is required, the material may 
be used with coolants if heat deformation of the 
work is a factor. The tool material does not heat 
up and is generally cool to the touch following a 
machining operation. Most of the heat is transferred 
to the chip and some to the work. Used with me- 
chanical holders, tips of the new material not only 
will machine materials such as 1045 and softer steels, 
but also 4340 and nickel-chrome-moly steels with 
hardnesses up to Bhn 300, Carboloy engineers say. 

Wear resistance of the new material is such that 
on some tests it indicated a tool life of considerably 
more than 25 to 1 over carbides. For finishing cuts, 
the material is expected to reduce cutting time dras- 
tically. taking up where carbides leave off. At pres- 
ent. tool geometries of 5 to 10 deg negative back 
and side rake. along with relief angles of about 10 
deg. side cutting edge angles up to 60 deg and nose 
radii of 14, inch seem to be most successful. 

The new material shows a two-phase structure in 
photomicrographs. It has a transverse rupture 


strength of 80,000 to 100,000 psi, density of 4.10 to 
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1.20 and hardness of 93 to 94, Rockwell A. It offers 
very good resistance to oxidation and is generally 
resistant to corrosion. The above properties also 
suggest application where high temperature strength 
coupled with low density, resistance to oxidation at 
elevated temperatures. and combined abrasion and 
corrosion resistance are required. 

Cemented oxide is made of materials which are 
in abundant supply and is processed by powder 
metallurgy techniques. Thus. ultimately, the usual 
variety of toc! shapes should be available. Tool tips 
of emented oxide are being wet yround successfully 
with 220-grit diamond wheels. Use of finer diamond 
wheels is possible but longer grinding time is re- 
quired. Silicon carbide wheels have been used for 
rough grinding only. A honed edge around the cut- 
ting edge and nose radius of the tool tip is necessary. 

In one spot test a cemented oxide tool was tried 
in making a 6'4-inch facing cut on the hub of a 
; foot. sixth-stage steam turbine bucket wheel being 


machined on a 100-inch Cincinnati boring mill. In- 


Comparison of wear in carbide tool. left, and cement- 
ed oxide tool tip. Carbide tool made only a half cut 
on 7-foot turbine wheel hub, while cemented oxide tip 
was used for two additional cuts. as noted in previous 
caption. 


side diameter ef the hub was 263¢ inches with the 
outside diameter measuring 394 inches. The mate- 
rial was chrome-moly steel with a Brinell hardness 
between 220 and 240. 

Normally, the operation is run at 180 sfpm with 
carbide, but for this test the machine speed was in- 
creased to 425 sfpm. Before making the hub cut. 
the cemented oxide tool was used to make a com- 
plete 314-inch facing cut on the rim of the wheel at 
1100 sfpm and a complete one on the hub at 425 
sfpm. Then, to obtain a comparison, the same 
cemented oxide tool was used to make another half 
of a cut on the hub, finishing off the remaining half 
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with a new carbide tool normally applied on the 

One of the accompanying illustrations shows 
wear on the cemented oxide tool after making 
two and one-half cuts, compared to wear obta 
on the carbide tool making only a half cut o: 
hub. Wear land on both is about 0.010 inch. 

For a comparison, the oxide was tested aga 
grade 831, one of the hardest carbides made. U- 
a water soluble coolant with the machine s; 
stepped up to 485 sfpm, the cemented oxide 
was used to turn 914 inches on the outside diame 
with a depth of cut of 0.020 inch and feed of 0. 
inch. The oxide showed a wear land of about 0. 
inch after 17 minutes of cutting, while grade & 
under identical conditions made a cut of only 
inches showing a wear land of about 0.010 iy 
cutting for 514 minutes. 

Under dry conditions, both the cemented oxi: 
and the carbide were used to make a cut 314 inc] 


wide on the outside diameter. Wear on the cement 
oxide was hardly noticeable, while that on the ca 
bide amounted to about 0.010 inch. In spite of th 
age of the machine, the finish provided by the oxic: 
material was good. 

In making a face cut on the same retaining ring 
both the carbide and cemented oxide tools were ru 
dry. Here again. the cemented oxide tool was use: 
to make half the 25¢-inch cut. with the carbide fi: 
ishing the job. Machine speed varied from the i: 
side to outside diameter of the cut from 415 to 45 
sfpm. Both tools were used to make a 0.0625-inc! 
cut with a feed of 0.011 inch. Wear on the cemented 
oxide tool was practically nil while the carbide 
showed a wear land of about 0.010 inch. 

When the machine speed was reduced to 230 sfpm 
the cemented oxide material still continued to mak: 
cuts without chipping. but seemed to push the meta! 
off rather than part it with a shearing action. This 
might have been due to angles instead of material 

Tool geometries of the cemented oxide tips used 
in tests include an end cutting edge angle of 15 deg 
lead angle of 15 deg and nose radius of %¢ inch 
Both the cutting edge and land were honed.’ Th: 
former 0.002 to 0.004 inch and the latter 0.025 inch 
on the 10-deg negative rake. The tools were mi 
chanically held. 

On widely used 1045 steel. finishing cuts wer 
taken at 1800 to 2000 sfpm. Tool life of about 2 
minutes was obtained at 2000 sfpm with depths 
cuts of 0.010 inch and feeds of 0.005 inch. In oth: 
trial runs recently. cemented oxide was used on high 
speed machines at speeds up to 2500 sfpm with goo 
results. Development engineers feel that the t 
material will have a definite influence in the desig 
of future machine tools. putting emphasis on n 
chines capable of removing metal at speeds up | 
7500 sfpm. While still in the experimental stage 
development. it is expected that the material will | 
available on a limited basis bv the first of the vear 
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surface Roughness, Waviness and Lay 


Bi. AUSE OVERFINISHING is expensive. and under- 
nishing may prevent proper mechanical action and 


reduce visual appeal, considerable effort has been 
xpended toward establishing definite classifications 
for roughness, waviness and lay. Also, symbols 
have been prepared so that any communication 
between designers. production engineers and users 
will have the same basis. These reference sheets 
will neither indicate how to achieve specific finishes 
nor give desirable finish values for specific pur- 
poses. Because surfaces are extremely complex, in- 
formation is included only for height. width and 


direction of surface irregularities. 


Flaw 
-—Waviness J Y Y 
height 

1 

| Lay direction 
Roughness | 
width Waviness | | 
L = t 
width Roughness—width cutoff 


Waviness height Waviness width 
Roughness—width cutoff | 
0.002-2 
Roughness height 0019 Lay 
(orithmetical average) ¥ 1 > 008 Roughness width 
Uy 


Fig. 1. Relation of symbols to surface characteristics. 


Fig. 2. Typical proportions of surface symbol. 


000 


3Xmin 


eight to suit 
pace available 
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Definition of Terms: Surface of an object is 
the boundary that separates the object from another 
object. The nominal surface of an object is the 
theoretically accurate design for which shape and 
extent are usually shown and dimensioned on 
drawings and in specifications. Deviations from the 
nominal surface, Fig. 1, including roughness and 
waviness, are designated as surface irregularities. 

The contour of a section perpendicular to a sur- 
face is referred to as the profile. Relatively finely 
spaced surface irregularities, the height, width and 
direction of which establish the predominant surface 
pattern are termed roughness. Roughness can be 
considered as superimposed on a wavy surface. 
Irregularities resulting from cutting edges and ma- 
chine tool feed constitute roughness. Roughness 
height is rated in microinches arithmetical average 
deviation from the mean line. Roughness width is 
rated in inches as the maximum permissible spacing 
between repetitive units of the surface pattern. 

Irregularities of the nominal surface that are of 
greater spacing than roughness are defined as 
waviness. Waviness can result from such factors as 
machine or work deflections, vibration, heat treat- 
ment and warping strain. Waviness height is rated 
in inches as the peak-to-valley distance. Width is 
rated in inches as the spacing of adjacent waves. 

The roughness width is used to establish the 
roughness-width cutoff value which is always greater 
than the roughness width unless otherwise specified. 
Roughness-width cutoff is the maximum width in 
inches of surface irregularities included in the 
measurement of roughness height. 

Direction of the predominant surface pattern. 
produced by tool marks or grains of the surface 
ordinarily determined by the production method 
used, is called lay. Flaws are irregularities that 
occur at one place or at relatively infrequent inter- 
vals in the surface. Scratches, ridges, holes, peaks, 


Based on ASA B46.1-1955 and Appendixes. 
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eracks and checks are all classed as flaws in the 


surface and could produce incorrect readings. 


Designation of Surfaces: The symbol used to 
designate surface irregularities is the check mark 
with horizontal extension, Fig. 2. Indicated value 
numerals should be the same size as the drawing 
dimensions. Line weight of the symbol should 
approximate that of the numerals. Where roughness 
height only is to be indicated, the horizontal ex- 
tension can be omitted. Also, the top extension can 
be lengthened to the right as far as needed. The 
point of the symbol is positioned on the line indi- 
cating the’ surface. on the witness line or on a 
leader pointing to the surface. The long leg and 
extension are to the right as the drawing is read. 

Where no surface control is indicated. it can be 
assumed that the surface produced by the process 
will be satisfactory. Where the symbol is used with 
a dimension. it affects all surfaces defined by the 
dimension. Areas of transition, such as chamfers 
and fillets, should conform with the roughest adja- 
cent finished area unless otherwise indicated. Sur- 
face roughness symbols, unless otherwise specified, 
apply to the completed surface. Drawings or speci- 
fications for plated or coated parts should definitely 
indicate whether the symbols apply before. after. or 


both before and after coating. 


Parallel to the boundary line of the nomi- 
nal surface indicated by the symbol. 


Perpendicular to the boundary line of the 
nominal surface indicated by the symbol. 


Angular in both directions to the boundary 
x line of the nominal surface indicated 


by the symbol. 
Multidirectional. 
Approximately circular relative to the 


center of the nominal surface indicated 
by the symbol. 


center of the nominal surface indicated 


R Approximately radial relative to the 
by the symbol. 


big. 3. Symbols indicating direction of lay. 


lable 1—Recommended Roughness Height Values 
(microinches ) 


0.25 5 20 80 320 
0.5 6 25 100 400 
8° 32° 125 500° 
2° 10 40 160 600 
3 13 50 200 800 
4 16* 63 250° 1000° 

1250 


*Preferred values 
1609 
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\ssociated with the surface symbol, is a) 
symbol indicating the direction of lay. These 
bols, Fig. 3, are indicated with the same weich 
line as used for the surface symbol. 

Roughness and waviness ratings, unless oth: 
specified, apply in a direction that gives 
maximum reading, across the lay. Recomm 
values for roughness height. waviness height 
roughness-width cutoff are given in TABLEs 
Roughness-width cutoff values should be sele 
large enough to include all of the surface irreey 
ties for which measurement is desired. All irs 
larities having a spacing less than the valu 
the roughness-width cutoff used are included in 
measurement. 

In some instances, such as for surfaces in w} 
actual contact area is important. the largest 
venient roughness-width cutoff should be used. 
other instances, such as surfaces subject to fati: 
failure, only irregularities of small width are 
portant and more significant information can 
obtained when a small roughness-width cutoff value 
is used. When it is desired to determine only widely 
spaced irregularities, such as identifying chatte: 
marks on a machined surface, a long roughness 
width cutoff instrument and a large radius stylus 
should be used. This combination will not respond 
to closely spaced irregularities. Effect of various 
values for roughness-width cutoff is shown in Fig. 4. 

In Figs. 5-12, specification of roughness, waviness 
and lay is indicated by insertion of the desired 
ratings in appropriate positions relative to the sur 
face finish symbol. Only those ratings required to 
adequately specify the desired surface are shown on 
any drawing. Roughness height ratings are placed 
at the left. Fig. 5, of the long leg of the symbol. 
When only one rating is specified, it indicates th 
maximum average, any lesser average is acceptable. 
Specification of maximum and minimum averag 
roughness height values, Fig. 6, indicates the per- 
missible range of the average rating. 

Maximum waviness height ratings are placed 
above the horizontal extension. Fig. 7, and an) 
lesser rating is acceptable. Maximum waviness 
width rating is placed above the horizontal exten 
sion and to the right of the waviness height rating. 


Table 2—Recommended Waviness Height Values 


(inch) 
0.00002 0.00008 0.0003 0.001 0.005 0.015 
0.0003 0.0001 0.0005 0.002 0.008 0.020 
0.00005 0.0002 0.0008 0.003 0.010 


Table 3—Standard Roughness-Width Cutoff Value- 
(inch) 


0.003 0.010 0.030 0.1000 0.300 1.000 
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Roughness- indicoted 
Width Average 
Cutoff Roughness 
True movement 
of stylus 
0.030 | 140.170] 
2010 | 70-90) 
| 0.003 | 38-42 
0.030 —~ 


e. 4. Effects of various roughness-width cutoff 
lues. 
ge. & Any lesser rating is acceptable. To specify 


ntact area, the percentage value is placed above 
he extension line, Fig. 9. 

Lay designation symbols, Fig. 3, are placed at the 
ieht of the long leg. Fig. 10, 
utofl rating is placed below the horizontal exten- 

m. Fig. 11. 


oughness width rating is placed at the right of the 


The roughness-width 
When it is required, the maximum 


lay symbol, Fig. 12. Any lesser rating is acceptable. 
\ here surface roughness control of several opera- 
tions is required within a given area, or on a given 


surface, surface qualities may be designated as 


shown in Fig. A 


Reference Specimens: To determine whether 
instrumentation is in proper operating condition, 
its performance can be checked through the use of 
precision reference specimens. Such reference pieces 
are designed to serve as performance specimens of 
surface roughness height. Such specimens do not 
have the appearance or characteristics of commonly 
produced surfaces. 

The normal surface profile of roughness height 
specimens consists of a series of isosceles triangles 
A flat 


region can be permitted at the bottom of the groove, 


having included angles of 150 deg, Fig. 14. 


provided the roughness height rating and the spac- 
ing of the grooves both meet the allowed tolerance 
for accuracy. 

To be of any permanent value, reference speci- 
mens should be made of such a material that re- 


peated measurements on their surfaces can be made 


Fig. 14. Profile of precision reference specimen. 


° 


150 


150 150 
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Fig. 5. Rough- 
ness height. 


Fig. 7. Wavi- 
ness height. 


90% 


Fig. 9. 


Plact area. 


0.002-2 


63 /0.0 
32 30 


Fig. Cut- 
off rating. 


xx 


Y 


63 
32 


Fig. 6. Rough- 


hess range. 


0.002-2 


63 
32 


Fig. 8. Wavi- 


ness width. 


0.002-2 


Fig. 10. Lay 
designation, 


63 
32 


0.002-2 
63 70.030 
32 / | 0.005 


Fig. 12. Rough- 


ness width. 


Fig. 13. Roughness control of several operations. 
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without loss of accuracy. Roughness values of these 
specimens should not vary from the designated value 
by more than | microinch or 3 percent, whichever 
is larger. The average spacing of the grooves of the 
specimens should be within 2 percent or 20 micro- 
inches, whichever is smaller, of the theoretical spac- 
ing corresponding to the nominal roughness height. 

Average deviation of roughness height of indi- 
vidual grooves of any specimen should not exceed 
t percent of the total roughness height. The average 
deviation of the groove spacings on a given speci- 
men should not exceed 3 percent of the average 


spat ing. 


Comparison Specimens: Surfaces having the 
characteristics of typical machined surfaces may be 
-valuated by visual or tactual comparison with 
roughness comparison specimens. These specimens 
are described by type of machining, lay, roughness 
height, feed and roughness-width cutoff, TABLE 4. 
Because their use does not involve wear, compari- 
son specimens can be made of any metal that will 


have the characteristics of a machined material. 


Roughness Averages: The mean line about 
which roughness is measured is a line parallel to 
the general direction of the profile throughout the 
roughness-width cutoff length. Sums of the areas 
contained between the mean line and those parts of 


Table 4—Physical Specimens of Surface Roughness 


and Lay 
Minimum 
Rough Roughness- 

Type of ness Lay Feed Width 
Surface Height inch) Cutoff 
in (inch) 
Honed 2 Parallel to 0.030 
lapped or 4 long dimension 0.030 
polished 3 0.030 
Ground with 4 Parallel to 0.030 
periphery 8 long dimension 0.030 
or wheel 16 0.030 
32 0.030 
63 0.030 
Ground with 4 Angular in 0.030 
flat side 8 both directions 0.030 
of wheel 16 0.030 
32 0.030 
63 0.030 
Shaped or 2 Parallel to 0.002 0.030 
turned 63 iong dimension 0.005 0.030 
125 0.010 0.030 
250 0.020 0.100 
50 0.030 0.100 
Side milled 63 Circular 0.010 0.030 
end milled 125 0.020 0.100 

or profiled 
250 Angular in 0.100 0.300 
500 both directions 0.100 0.300 
Milled with 63 Parallel to 0.050 0.300 
periphery 125 short dimension 0.075 0.300 
of cutter 250 0.125 1.000 
500 0.250 1.000 

126 


the profile which lie on either side of it are 
An approximation of the average roughness n 
obtained by adding the vertical increments, F 
without regard to sign and dividing by the nu», 
of increments taken. For the illustrated profi 
total is 146 and there are 22 increments. The ; 
ness average would therefore be 6.64 microi 

This method of determining the average 
tion results in an arithmetical average, whi: 
be abbreviated as “AA.” The unit “microinch”’ «a, 
be abbreviated as u in. or MU in. The arithn il 
average is now being proposed as the pre! 
roughness indicator. 

However, many instruments now in use 
mine averages by the root mean square method. }y 
this method, the squares of all the increment: 


added and this sum is divided by the num} 


increments. The square root of this value is the 
roughness measurement, “RMS.” for the profile ji 
Fig. 15, the root mean square average is 7.37 
RMs. 

Roughness measuring instruments calibrated 
root mean square average read about 11 percen 
higher on a given surface than those calibrated {0) 
arithmetic average. This difference is in such a 
direction that continued use of drawings that specif, 
roughness in root mean square averages with jn- 
struments calibrated to arithmetical average would 
allow the acceptance of surfaces up to ll percent 
greater in roughness than intended. This diffe: 
ence, however, is of lesser magnitude than the vari 
ations from point to point on a machined surface 
and is considerably less than the variation expected 
from one piece to another. Many manufacturers 
consider it practical to adopt arithmetical average 
ratings without changing the roughness values o1 


previous part drawings. 


These reference sheets have presented some of the 
broader aspects of standards for surface roughnes- 
waviness and lay. Future reference sheets will go 
into greater detail on specific points and equipment 


design. 


Fig. 15. Representative profile showing increment- 
about mean line. 
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Participating in the semiannual meeting, seated at the table, from left, were: A. R. Putnam, 
H. E. Collins, H. C. MeMillen, H. B. Osborn, H. E. Conrad, G. A. Goodwin and J. P. Crosby. 
Standing were: J. X. Ryneska, H. D. Long, R. A. Smith, Wayne Ewing, A. B. Clark, J. O. Horne, 
W. G. Ehrhardt, William Moreland, R. C. W. Peterson and C. M. Smillie. 


Elect J. R. Weaver to Research Fund 
Install New Board Members 
Review Committee Reports 


An intensified effort to better serve industry. 
the tool engineering field and its own members 
characterized ASTE’s Board of Directors semian- 
nual meeting in Detroit. Under the chairmanship 
of Harry B. Osborn, Jr., national ASTE president. 
sessions opened on Oct. 28 at the Statler Hotel. 

Traditionally, semi annual meetings of the Board 
revolve around the review of national committee 
reports and recommendations by the House of Dele- 
gates, as well as approval of programs and proj- 
ects for the coming year. 

In addition, the 1955-56 Board elected a new 
member to the Research Fund Committee, re-elected 
Research Chairman Robert B. Douglas for another 
year, and approved an immediate appropriation of 
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$50,000 for continuance of research activities. 

James R. Weaver, the new member of the Re- 
search Committee, was also named vice chairman of 
the group. Manager of manufacturing and engineer- 
ing at Westinghouse Electric Corp., Springfield, 
Mass., Mr. Weaver served as ASTE president in 
1939-40, 

One of the first items on the agenda was the 
swearing in of three new directors, elected last 
March by the House of Delegates. Installed by 
President Osborn were: William Moreland of 
Ashland, Ohio: Raymond C. W. Peterson of Toledo: 
and Williarn A. Thomas of Windsor, Ont. 

A revised Constitution and By-Laws which has 

(Continued on next page) 
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Board Meeting 


President Osborn, left, installs Raymond CC. W. 
Peterson, center, and William Moreland as mem- 
bers of the Board. New Director W. A. Thomas was 
not present for the picture. Harry E. Conrad, execu- 
tive secretary of ASTE; and George A. Goodwin, 
Board member, are also shown. 


Sitting in at the meeting were: from left, W. F. 
Wagner, Honor Awards chairman; Fred Kampmeier. 
Finance chairman: Robert Douglas, Research chair- 
man; Ray Morris, Progress chairman: Vincent Spahr. 
Constitution and By-Laws chairman: and I. F. Hol- 
land, Parliamentarian. 


been under the study and consideration of the Na 
tional Constitution and By-Laws Committees fo 
three years. was sanctioned by the Board. Bot 
documents have been reworked and made moi 
usable. 


The articles and section system has been adopte: 
for more efficient indexing and easier reference 
While it is within the jurisdiction of the Boar 
to approve the By-Laws changes, the revised Con 
stitution must be put before the membership fo: 
referendum vote. Each Society member will be get 
ting a copy of the revised Constitution and wil! 
be asked for his vote by mail ballot before th 
Annual Meeting in 1956. 

An addition to the chapter procedures will be a 
calendar. specifying the functions, necessary re- 
ports and persons responsible for each duty at the 
chapter level, outlined by months. 

A proposed annually dated membership certifi- 
cate suitable for framing, suggested by the National 
Membership Committee. will be referred by the 
Board to the National Delegates for their reaction. 

On recommendation of the Progress Committee. 
the Board voted to study what further service ASTI 
can provide individual members and industry as 
a whole. This requires comparing ASTE services 
with those of other engineering associations and 
societies. 

The Progress Committee also strongly advised 
that another National Leadership Conference. as 
introduced to the Society in 1953, be planned. 
The Board, recognizing the value of this communi- 
cation with chapter officials, asked the ASTE of- 
ficers to work on the project. 

Another action of the Board approved establish- 
ment of two new awards by the National Honor 
Awards Committee. The ASTE Education Award 
for meritorious service in the field of education and 
.ASTE Research Medal will be for scientific accom- 
plishments in research which will benefit the field 
of tool engineering. 

In view of the long-range, accelerated publish- 
ing program proposed by the National Book Com- 
mittee, the Board approved expansion of the entire 
operation. In line with this. book committees will 
become an integral part of each chapter’s organi- 
zation, implementing the national activity. 

Upon recommendation by the House of Delegates 
last March, the Board ruled that dues notices will 
be mailed to members before the month that mem- 
bership expires. This will give members additional 
time to remit payment and help them stay off the 
delinquent list. 

The Board heartily approved continuation of the 
ambitious program of on-campus conferences, and 
education awards being carried on by the National 
Education Committee. Scholarship awards of $700 
each again will be given to outstanding engineer- 
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students throughout the United States and 
anada. 

\ revised and enlarged edition of the present 

merical index for ASTE Data Sheets, project of 

e National Standards Committee, got special at- 

ntion and approval by the Board. It will be go- 

» out to the entire membership in the near future. 

\ committee was elected by the Board to nomi- 

ite candidates for the Board of Directors next 

ar. Joseph P. Crosby, immediate past president 

the Society, will be chairman of the group. 

serving with him will be: Ben J. Hazewinkel, H. 
lale Long, James O. Horne, Andrew B. Clark, and 
Raymond C. W. Peterson. 

President Osborn also appointed the nominating 
ommittee for next year’s officers. It consists of 
loseph P. Crosby, chairman, George A. Goodwin 
ind William Moreland. 

{n innovation at the meeting was the premier 
showing and use of the Meeting Monitor, devised 
and constructed by Allan Ray Putnam, ASTE 
assistant executive secretary. Resembling a big 
-witchboard, it has lights which indicate what stage 
a motion or proposal is in and helped keep the 
meeting going according to Roberts Rules of Order. 

The 1955-56 semiannual meeting wound up with 
a banquet at the Statler attended by officers, direc- 
tors and national committee chairmen. One of the 
highlights of the evening was a film on wildlife 
narrated by Ben East. field editor for Outdoor Life 
magazine. 


Listening intently to deliberations by the Board. 
national committee chairmen are: from left, W. B. 
Wells, Public Relations; P. R. Marsilius, Program; 
J. L. Petz, Editorial; J. E. Rotchford, vice chairman 
of Standards, whe sat in for Board member and 
chairman, William Moreland; R. E. McKee, Educa- 
tion; L. C. Seager, Professional Engineering; and 
T. B. Carpenter, Judicial. 


ASTE Past President Named 


to Research Fund Committee 


James R. Weaver, elect- 
ed to the Research Fund 
Committee by the Board 
of Directors, is no new- 
comer to the ASTE scene. 

A member of the Society 

for nearly 20 years, he 

served as president and 

chairman of the Board in 

1939-40. He is now afhili- 

ated with the ASTE chap- 

ter at Springfield, Mass., 

where he is manager of manufacturing 
and engineering for Westinghouse Elec- 
tric Corp. 

Mr. Weaver has 40 years of industrial 
experience to his credit. He began his 
engineering career in 1915 at Westing- 
house, and held varied positions at the 
East Pittsburgh Works, including those 
of: director of equipment, inspection 
and testing; superintendent of manufac- 
turing equipment; and works mechani- 
cal engineer. 

During World War II, he managed 
two ordnance plants, one at Louisville. 
Ky., and one at Centerline, Mich. More 
recently, Mr. Weaver served as vice 
president, at Baldwin-Lima-Hamilton 
Locomotive Corp. In 1952 he was ap- 
pointed to his present position at West- 
inghouse. 

Very active in civic affairs, he is an 
oficer of numerous organizations and 


is also a member of ASME. 
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Chicago, second largest city in the nation, will be ho-t 
on March 19-23 to ASTE’s 1956 Industrial Ex position. 


“tooling 


| to keynote ASTE’s 
1956 industrial 


exposition 
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; MENDOUS STRIDES in production tool and ac- 


cessory design, slated for “full dress parade” at 
\STE’s forthcoming Industrial Exposition, are best 
lescribed by the 1956 show theme——*Tooling for 
fomorrow.” The theme will also keynote the ex- 
tensive program of technical papers and plant tours 
scheduled during convention week, March 19-23. 
in Chicago. 

In announcing the theme, Executive Secretary 
Harry E. Conrad pointed out that technological 
changes are coming about so rapidly, tooling con- 
cepts must keep pace. A thorough review of present 
tooling facilities is, more than ever. a real necessity. 

Today’s tool engineer must not become compla- 
cent, Mr. Conrad said. He must maintain a dynamic 
viewpoint, continually examining all of the new 
developments. With more than 450 exhibits, ASTE’s 
Exposition will provide the display case for ideas 
so that current tools, with known results, can be 
compared with the “Tooling for Tomorrow.” 

The five days of convention week have been spe- 
cially designated to point up particular features of 
the integrated technical program. General topics 
are: New Materials, Mar. 19; Research, Mar. 22: 
New Processes. Mar. 21: Management. Mar. 22: 
and Tool Engineering, Mar. 23. 

Technical sessions will find more than 60 of the 
nation’s leading executives and engineers address- 
ing ASTE audiences. A schedule of tours at 12 
companies in the Chicago area has been lined up 


to give “on-the-spot” information on industrial 
operations, 

Never before offered on an ASTE national pro- 
gram, a symposium on industrial diamonds will be 
one of the highlights of the 1956 convention. Co- 
sponsored by the Society and Armour Research 
Foundation of Illinois Institute of Technology. the 
symposium will be held March 19-21. 

Papers on the making. use. and standards of 


diamond tools are to be presented by experts from 
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the United States, Europe and South Africa. An 
actual operating diamond workshop and a diamond 
display worth more than one million dollars will be 
special features. 

Two other organizations will be participating in 
the technical program as co-sponsors. Covering the 
material, design and use of expensive carbide dies. 
one session entitled “Solving Carbide Die Prob- 
lems” will be offered by speakers representing the 
National Tool & Die Manufacturers Association. 
(nother conference on fluid power will be presented 
through the sponsorship of the National Fluid 


Power Association. 


Market place for advanced ideas of the latest in tool- 
ing, the ASTE Exposition will be held in the world’s 
largest convention hall, Chieago’s International Am- 
phitheatre. 
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By Melvin P. Burns 


Highlight on the Boston ASTE calendar for Oc- 
tober was the chartering of the Wentworth student 
chapter #7. More than 250 were present when 
the Boston chapter joined the students at the Insti- 
tute and held its Oct. 31 meeting in conjunction 
with the ceremonies. 

The charter for Wentworth was approved last 
May at the end of the school year, but, because at 
that time students are traditionally deep in studies 
for final examinations, official chartering cere- 
monies were postponed until this fall. 

John X. Ryneska, national ASTE secretary, pre- 
sented the charter on behalf of the Society to 
Robert A. Cusson, Wentworth student chairman. 

Special guests who paid tribute to the new stu- 
dent chapter were: Prof. Arthur F. Gould of Lehigh 
University, member of the ASTE National Educa- 
tion Committee: Marvin Bunting, ASTE staff ad- 
ministrator from National Headquarters; and J. 
Joseph Tansey, Wentworth Director of Students, 


entworth Institute Chapter 


Editorial Chairman, Boston Chapter 


“who extended welcome on behalf of Wentworth 


John X. Ryneska. second from 
left, national ASTE secretary, 
presents the charter to Robert 
Cusson, Wentworth student 
chairman. From left are: Mar- 
vin Bunting, ASTE staff admin- 
istrator; Mr. Cusson; Charles 
Moody. Boston education chair- 
man; J. joseph Tansey. Went- 
worth Director of Students; 
Secretary Ryneska; and Arthur 
F. Gould, member of the ASTE 


National Education Committee. 


Institute President H. Russell Beatty. Mr. Tansey 
also gave a brief talk on the history, educational 
opportunities and objectives of Wentworth Institute. 

Other officers of the 65-members student chapte: 
are: Linwood A. Pickle. first vice chairman: Arthur 
A. Shaw. second vice chairman; Robert Allison. Jr.. 
secretary: and N. D. Raftopoulos, treasurer. 

The Boston chapter staged its planned technical 
program which featured a talk on “Hydrospinning. ° 

Speaker was George L. Beatty, engineer on Hy- 
droform and Hydrospin machines at Cincinnati 
Milling Machine Co. Past Chairman Arthur A. 
Nichols was the coffee speaker. 

The business session saw the appointments of 
Nicholas W. Juliani. former program chairman to 
fill the vacated secretary’s position. Charles H. 
Sylvain to fill the post of public relations committee 
chairman, and Melvin P. Burns to the post of 
editorial chairman. 
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open another 


opportunity! 


By H. Verne Loeppert 


Chairman, National Membership Committee 


ASTE membership has doubled and _ re- 
doubled many times since the Society was 
founded back in 1932. From that small group 
of founders who first realized the need for 
an American Society of Tool Engineers. mem- 
bership has risen steadily through the yvears— 
all the time keeping pace with the great strides 
recorded by ASTE in technical growth and 
development. 

Today, the Society's official roster lists 130 
senior chapters, 11 student chapters and 
more than 32,000 members. 

All this may mean little to you as an individual 
member. However. it does point up rather dra- 
matically the fact that thousands of tool engineers 
like yourself want what the Society has to offer. 

While ASTE offers much in the way of services 
what you get depends on you! 

The “dividend” from your membership depends 
upon your investment of time and talent. 

Not only go to the meetings of your chapter 
participate! Get to know more members. and so 
increase your exchange of ideas. If you're not al- 
ready on a committee and have the time to devote. 
let your chairman know about your desire to serve 
vour chapter. 

Interest prospective members in ASTE by taking 
them to a meeting and showing them how the So- 
ciety makes available the technical information they 
need through: chapter technical sessions; the pages 
of THe Toot ENGINEER; data sheets; Tool En- 
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gineers Handbook; Die Design Handbook; and the 
ASTE on-campus conferences and national indus- 
trial expositions and annual meetings. 

By taking a more active part in chapter functions. 
you'll be opening another door to opportunity 


opportunity to be a leader, to become better known 


among men active in various phases of technical 
administrative work. and to gain additional experi- 
ence and recognition in working with people. 

Success on the job. generally speaking. comes to 
the man who has demonstrated he hasn’t stopped 
learning, and who proves his proficiency in the 
field of human relations as well as in engineering 
skill. Active membership in ASTE can help you 
prove all three! 
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Santa’s question “What do you want for Christmas?” 
gets serious attention from a four-year-old guest at last 
year’s party staged by Baltimore chapter 
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Baltimore members say— 


to their boys and girls 


Adults, too, joined in the fun 

and festivities .. . giving 

Santa a hand is Dick Coleman, °54-55 
chapter chairman 


‘Felix the Cat’ films and the 
skill of a professional 
magician delighted everyone 


Past Chairman Don Wernz as Santa Claus 
interviewed more than 50 children and gave 
each a stocking full of goodies 
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In keeping with the tradition of fostering tool engineering educa- 
tion on the college level, the American Society of Tool Engineers 
announces the 1956 International Education Awards. Scholarship 
money totaling $7000 will be presented next year by the Society to 
outstanding engineering students in recognized schools in the United 
States and Canada. Ten awards of $700 each will be made in this. 
the sixth such annual event. 

Winners will be announced next March during the week of the 
Annual Meeting, March 19-23, in Chicago. Members of the ASTE 
National Education Committee, headed by Prof. Robert E. McKee 
of the University of Michigan, will act as judges. 

To be eligible for awards, students must be taking full-time courses 
in preparation for future work in tool and production engineering. 

Candidates will be judged on the basis of scholastic standing. 
faculty recommendations, evidenced interest in tool production engi- 
neering. extra curricula activities and honors, past experience and 
need. 

All ASTE members are urged to encourage engineering students 
in their chapter areas to apply. Posters, announcing the awards, have 
been mailed from ASTE National Headquarters to all chapter educa- 
tion chairmen. The National Education Committee is quite anxious 
for each education chairman to see personally that these announce- 
ments are posted on school engineering building bulletin boards. 

Applications are available either from the deans of engineering 
schools or by writing to the ASTE National Education Committee, 
10700 Puritan Ave., Detroit 38, Mich. All applications, together with 
letters of recommendation must be mailed so that they will arrive at 
the above address no later than Feb. 15. 


Methods of precision cast- 
ing were discussed at a re- 
cent Litthe Rhody meeting 
by H. J. Dixon, who has 
been associated with the 
field of metallurgy for 
more than 25 years. Shown 
here, from left: Robert Sea- 
berg, D. A. Turnquist, Al 
Dion and Ben Larson. 
Frank DeLucia is partially 
hidden from view. 


—Richard Kilbane 
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in States Chapter 
ids Annual Outing 


pite a prevailing rain, more than 


embers and guests of the Twin 
chapter enjoyed the annual out- 
ld at Crown Point Country Club. 
rfield, Vt., 


ore of foursomes braved the rain 


on Sept. 24. 


gnteen holes of golf and others 
d in plug casting. archery, put- 
id chipping contests. An archery 


tion was staged by Vermont 

pion Skitchewaug Bowman. 
ymtime lunch consisted of clam 
er and cold cuts and dinner in- 

broiled 


one-pound charcoal 


—Maurice FE. Bla 


Piedmont Chapter 
Meets With ASM Members 
\ program on European manufactur- 
nethods was presented Oct. 13 at 
oint meeting of ASTE and ASM 
bers in the Piedmont chapter area. 


eaking to the group of 80 was Albert 


Fairchild, metallurgical engineer at 


estern Electric. 


He compared production operations 
Europe with those in the United 
States and also placed great emphasis 
the apprentice system employed 
ibroad. The program was a ‘repeat’ of 
the one given two days earlier before 
embers of the Raleigh-Durham sub- 
tion of Piedmont chapter. 


—Howard Longfellou 


Two Speakers Heard 

at Mid-Hudson Meeting 
Principal speaker at the Mid-Hudson 
ipter’s Oct. 11 meeting was Frank E. 

Chase. Mr. Chase, New York district 
ianager for Consolidated Engineering 

Corp., presented a program on “Ma- 
ine Tools and Vibration” and showed 
colored film entitled “Dynamic Meas- 
ement.” 

Coffee speaker was George Sinden, 

Elox 


rp., who showed a colored film on 


tory representative for the 


‘ctrical Discharge Machining” and 
wered questions on the machine. 
—Davis Gale 


imer Syrene Appointed 
\ppointment of Elmer Syrene as 
ial projects engineer is announced 
Erickson Tool Co. Previously as- 
ated with E. Westberg Corp., Mr. 
ene is a member of the Syracuse 
CE chapter. 
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ASTE’s National Standards Committee met recently to review the tentative stand- 
ard on single point carbide tools written by the carbide subcommittee as an 
addition to ASA standard B5.22. Approval was given the draft for submittal to 
B5. Pictured here, from left, are: George F. Bryan; F. J. Geoffroy; A. M. Johnson; 
J. E. Rotehford, vice chairman of the committee; William Moreland, chairman 
of the committee and an ASTE national director; G. M. Hargreaves, staff ad- 
ministrator; C. L. Fanning; Dean Saurenman; H. J. Moffatt; and A. E. Crom 


(with back to camera). 


Baltimore Members Tour 
Western Electric Plants 


A group of nearly 100 Baltimore 
chapter members visited the Point 
Breeze Works of the Western Electric 
Co. in Baltimore on Oct. 5. Arranged 
by Program Chairman Jim Rodgers, the 
tour included the cable, insulated wire. 
and electroforming buildings where the 
visitors witness the manufacturing of 
various electric products and the appli- 
cation of the tools pertinent to their 
manufacture. 

The members received a cordial wel- 
come to Western Electric from B. A. 
Raetsch, assistant superintendent for 
the manufacturing engineering division. 
The tour was concluded with the serving 
of refreshments. —Raymond T. Crew 


Quiz Corrections 


In the professional exam- 
ination ‘question answers 
listed on page 139, Octo- 
ber 1955, several errors 
appeared. Correct answers 
are: 

2. (b) 4.04 inches 

4. 1928 Ib-ft 

6. 19.8 oz 


Arthur Colton Joins 
The Tool Engineer Staff 


Appointment of Arthur Colton to the 
editorial staff of THe Toor ENGINEER 
has been announced by Editor John 
W. Greve. Mr. Colton has been named 
assistant editor, succeeding Alfred k. 
Abbott who resigned to join the 
publication 
staff of Ply- 
mouth Div., 
Chrysler 
Corp. Be- 
fore joining 
the staff of 
ASTE’s off- 
cial publica- 
tion, Mr. 
Colton was 
associated 
with the 
following 
firms: Ar 
thur Colton Co., as engineering co- 
ordinator; R. P. Corp., as 
engineering sales consultant; and Amer- 
ican Machine Products, office manager 
and engineering advisor. Most recently 
he had been with the Berkley Tool Co. 
as secretary. director and general man- 
ager. Mr. Colton studied mechanical 
and chemical engineering at the Michi- 
gan College of Mining and Technology. 


Mr. Colton 


Scherer 
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SYRACUSE—A record attendance of 720 members and guests turned out for the 


annual clambake 


as they have been for the past 18 years 


Lester Collins, left, and Herb Mozeen were in charge of the event, 
Receipts from the clambake, together with 


returns from tickets for the grand prize, are used to finance the scholarship fund. The 
fund is maintained to finance a four-year scholarship for a deserving Syracuse area 
high school student who wants to study tool engineering at an accredited university. 


Des Moines Observes 
Sixth Anniversary 

More than 100 members and their 
Wives were present to help celebrate 
Des Moines chapter's sixth anniversary 
on October 19 at Hotel Savery. After a 
banquet, Lauren K. Soth, editor of the 
Voines 


Register and Tribune. was the speaker. 


editorial pages for the Des 

Having returned from a tour of the 
Soviet Union with the American Farm 
Delegation last summer. Mr. Soth gave 
a report on the Soviets. It was he who. 
through the editorial pages of his paper. 
first suggested the exchange of farm 
leaders in the two countries. An ama- 
teur magician and an organist provided 
additional entertainment. 

On Sept. 21. chapter members heard 
James J. Mudd. assistant manager of 
field engineers and sales for The Bel- 
lows Co. The movie, “Operation Push- 
button” was also shown at this meeting 


at Hotel Kirkwood. John Willing 


Santa Clara Members 
Visit Ames Wind Tunnel 

\ trip to Moffet Field to see a dem- 
onstration of the Ames transonic wind 
tunnel was made in September by more 
than 100 members and guests of Santa 
Clara Valley 


strated was the material and equipment 


chapter. Also demon- 


used by crews at Ames in experimental 
development. 
Welcoming the D. S. 
information  spe- 
cialist, National Advisory Committee for 


\eronautics. Ames Aeronautical Labora- 


group was 
Wentz. aeronautical 


tory. Acting as guides for the tour 
were: Raymond E. Braig, George FE. 


Bulifant, John D. Morris, John P. Hous- 
ton and William Ward. 


William H. Forbes 
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—Paul H. Hanse/ 


New Post for A. J. Derrick 

According to a recent announcement 
by F. O. Reedy. president of Kennedy- 
Van Saun Mfg. & Eng. Corp.. Danville. 
Penn., Anthony J. Derrick has been ap- 
pointed manager of the firm’s foundry 
department. A member of Paterson 
ASTE chapter, Mr. Derrick will be in 
charge of production and sales in his 
new position, 


Position Wanted 


PAST CHAIRMAN CANADIAN 
CHAPTER—age 39, widely connected 
with a successful background of 18 
years in manufacturing administration 
and industrial relations. Present posi- 
tion works manager. Previously acted 
successfully as industrial sales manager, 
production manager, project develop- 
ment engineer, purchasing and tool 
engineer. Desires challenging position 
of responsibility with progressive or- 
ganization in Canada or the United 
States. Write to Box 061, News De- 
partment, To Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 


Positions Available 


MANUFACTURING ENGINEER— 
graduate M. E. Know mass production 
of small sheet metal parts and assem- 
blies. Experienced in cost reduction 
analysis and procedures. Provide cost 
estimates to include tooling, fabricating 
outputs, machine selection on new and 
current projects. Be capable of sug- 
gesting design changes resulting from 
review of manufacturing tolerances, 
drawing dimension and related func. 
tions of parts. This is an excellent 
opportunity with a progressive organi- 
zation. Include detailed resume and 
salary requirements in first letter to 
Schlage Lock Co., P. O. Box 3324, San 
Francisco 19, Calif. 


Philip C. Wood 
Named Factory Manag, 
Promotion of Philip C. Wood ¢ 
tory manager ot The Acklin Star 
Co. has been announced by Al] 
Seeman. company president. Mr. \ 
a member of the Toledo ASTE ec} 
joined Acklin in 1942 as a metal! 
and has since served as estimat: 
sistant to the vice president, chie! 


neer and assistant factory manag: 


J. R. Lilienthal Heard 
At Los Alamos Meeting 


“The History and Development ‘ 
mote Control Mechanisms” was thy 
ject under discussion at Los Al 
chapter's September meeting. 
cal speaker was James R. Lilienth 
the University of California staff at 
\lamos. 


He explained how hvydrauli: 


pneumatic apparatus: electrical 


trols. motors and computers: ¢ 
scopes and servo-mechanisms are al 
cluded in the general subject of re: 
control mechanisms. These mechiat 
are used to handle “hot” or radioactiy: 
material. and also play an indispensal) 
part in the automation of America: 


dustry. Eugene Roa 


MANUFACTURER'S REPRESENTA 
TIVE—young growing manufacturer of 
perishable stores item needs additional 
sales representation. Generous com- 
mission and exclusive contract offer 
continuous substantial earnings. Several 
territories open. Experience selling 
cutting tools or similar item necessary 
Write fully in strict confidence to 
Box 062, News Department, The Tool 
Engineer, 10700 Puritan Ave., Detroit 
38, Mich. 


ASST. CHIEF PRODUCTION ENGR.— 
capable of eventually handling top spot 
in old established metal products com- 
pany. Must have experience in de 
signing for manufacturing and assembly 
of small parts. Engineering degree not 
essential. No age limits for qualitied 
applicants. Write to Box 059, News 
Department, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 


BUSINESS OPPORTUNITY—estab- 
lished tool and die plant, located in 
heart of Essex County, New Jersey, 
needs 35-50 year old shop superin- 
tendent and investor. Excellent growth 
opportunity for right man. Favorable 
terms. Write to Box 060, News De- 
partment, The Tool Engineer, 10700 
Puritan Ave., Dertoit 38, Mich. 
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NEBRASKA—A smorgasbord dinner and a program of dancing were among the 


ractions at ladies’ night held in September. 


“New Approaches to Ideas” was the 


ect of the featured speaker, Arthur C. Horricks, second from left, public relations 
insel for Goodyear Tire & Rubber Co. Shown, from left, are: Sam L. Grasso, Mr. 
Horrocks, Mr. and Mrs. Forrest W. Conover, and Mr. and Mrs. Homer N. Leymaster. 


George L. Beatty Heard 

at Binghamton Meeting 
\ddressing some 80 members of Bing- 
imton chapter. George L. Beatty, sales 

engineer with Cineinnati Milling Ma- 
ine Co.. was the featured speaker at 
e October He talked on 

‘Hvdroforming and Hydrospinning of 

Metals.” 


'y a group discussion. 


meeting. 


His presentation was followed 


Glyn Williams 


Alfred State Tech 
Holds Steak Roast 

\ steak roast launched fall activities 
of the Alfred State Tech student chap- 
ter. Held Sept. 27 at the Angelica Rod 
nd Gun Club. the 
opportunity for members of the upper 
The 


ener- 


event offered an 
lasses to meet first-vear students. 
included 
games of football. volleyball and 
finn Blanz 


program dinner and 
getic 


orseshoes. lo 


!ACKSON—A film on the theory of the 
ming process was shown Sept. 19 by 
presentatives of Micromatic Hone Co. 
‘ictured here, from left, are: D. T. 
‘eden, vice president and chief research 
ngineer; Glen Berry, chapter second 
ce chairman; and F. B. Weber, district 
manager.—A. L. Holton 


December 1955 


—Dean W. Roper 


Broaching Discussed 
By Lima Speaker 

Harry H. Gotberg. vice president of 
Colonial Broach & Machine Co., was the 
featured speaker at the Oct. 20 meeting 
of Lima chapter. He spoke on “Broach- 
ing Methods and Application” and pre- 
sented a film on the evolution of broach- 
ing. 

Highlights of the movie included the 
progression of broaching methods from 
the time of its inception, and the utili- 
zation of and automatic 
techniques available for fabrication: 

Gene D. Stemen 


mechanical 


Nashville Chapter 
Holds Planning Meeting 
Members of the Nashville chapter 
met at the B&W cafe on Oct. 11 for 
some long-range planning of activities. 
They decided to continue their chapter 
publication, which has been published 
for a year. and set up a committee to 
work on the 
party. 


forthcoming Christmas 


Bailey F. Voor e 


Waldemar Naujoks Joins 
Drop Forging Association 

The Drop Forging Association has 
announced the appointment of Walde- 
mar Naujoks to their staff to head up 
the association’s statistical program. 
Mr. Naujoks. a member of the Syracuse 
chapter of ASTE, was vice president of 
Globe Forge. Inc., Syracuse. N. Y.. and 
is widely known throughout both the 
forging and metalworking industry for 
his papers and writings. He is an au- 
thor of the Tool Engineers Handbook 
and has spoken before many ASTE 
chapters. 


Crushed Wheel Grinding 
Discussed at Lehigh 

Eighty members and friends of Le- 
high Valley chapter heard J. C. Wilson 
speak on the development of crushed 
wheel grinding on Sept. 23 at the Hotel 
Traylor. 

Mr. Wilson, chief engineer and sales 
manager for the Thompson Grinder Co.. 
the 
grinding and, with the aid of a motion 


traced history of crushed wheel 
picture and slides, revealed the intri- 


cacies, limitations, cautions, pre- 
cautions of the process, including the 
proper use of coolants. 

Guests present included: Charles 
Brogan, M. B. Donald 
Sterner, C. Frederick Pearson, George 
Cummings, A. C. Openshaw and C. W. 


Davisson, all of W. E. Ma- 


Henneberger, 


Shipley 
chinery Co. 

Other guests included: Peter Rako- 
vitch of General Electric Co. and Dale 
Greene, eastern representative — of 
Thompson Grinder Co. 


Chauncey R. Kay 


James W. Dopp Addresses 
Merrimack Valley Meeting 


The development of breaching dur- 
ing the past 60 years was outlined at 
Merrimac Val- 
October 
meeting by James 
W. Dopp. field 
service engineer, 
The Lapointe Ma- 
chine Tool Co. in 


ley’s 


a discussion of 
“Electr o-Me- 
chanical Broach- 
ing.” A color film 
illustrated 
of the latest types 


Mr. Dopp 
of equipment developed by Lapointe. 
Technical chairman for the program 
was Alfred W. King who introduced 
the speaker to an audience of 50 mem- 
bers and guests meeting at the Green- 
ridge Farm Restaurant at Nashua. N. H. 
{rthur E. Clement 


Aluminum Forming Topic 
at Louisville Meeting 

“Case Histories in Aluminum Form- 
ing” was the subject of a talk delivered 
by E. V. Sharpnack, Sr. at the Oct. 11 
meeting of the Louisville chapter. Some 
60 members saw the movie on forming 
of aluminum beer barrels and heard 
Mr. Sharpnack’s talk. He is chief form- 
ing engineer for the Reynolds Metals 


Co. Sam T. Gleaves 


— pie 
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“Chapter Membership Activities” 


was the principal topic of discussion at 


an area membership meeting held Sept. 
Sat Dallas, Tex. It was one of the first 
sessions held as part of the National 
Membership Committee's expanded pro 
gram to better serve chapter needs 
Taking part (front row, from left) 
were: Orville B. Strahm, secretary of 
the meeting and area lievtenant for the 
National Membership Committee; Lou- 
is E. Jaenecke, second vice chairman of 
North Texas chapter; Cecil R. Baker. 


Frank Zagar Addresses 
Monadnock Meeting 


\ founder of Zagar Tool, Inc. and 
president of the company, Frank Zagar, 
was the technical speaker at the Sep- 
tember meeting of Monadnock chapter. 
His subject was “Multiple Spindle 
Diilling and Jig Design.” 


Mr. Zagar emphasized the importance 
of correct jig and fixture design, out- 
lining the basic principles of each. He 
also explained the advantage of his 
col ipanv’s ie irless drill heads. Second 
Vice Chairman James Franciscus intro- 
duc ed Mi /agar. 


\bout 60 members and guests attend 
ed the dinner meeting at the cafeteria 
of Kingbury Machine Tool Corp. 


Vaurice D. Towne 


J. L. Lancaster Promoted 
Rycenga Mig. Co., Detroit, announced 
the appointment of J. T. Lancaster to 
the position of plant manager. Former- 
ly manager of engineering, Mr. Lancas- 
ter is a member of the Detroit ASTE 
chapter. In his new post he will direct 
all production and engineering facilities 
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Oklahoma chapter; and H. E. Shigley, 
education chairman, Wichita chapter. 

Back row: Paul R. Hess, Wichita, 
second vice chairman; James H. Jan- 
son, Wichita chapter chairman; H. D. 
Gerrison, East Texas chairman; W. R. 

utschman, Wichita membership chair- 
man; Fred Paris, East Texas member- 
ship chairman; Irving H. Buck, vice 
chairman of the National Membership 
Committee and chairman of the meet- 
ing: and Don MeCord, North Texas 
membership chairman. 


Emanuel Lull Presents 
Program on Die-Casting 

A group of 70 members of Chautau- 
qua-Warren chapter were on hand Sept. 
22 for a program on dje-casting steels. 
A film and talk were presented by 
Emanuel E. Lull, chief sales engineer, 
Crucible Steel Co. of America. and also 
a member of ASTE’s National Member- 
ship Committee which he serves as an 
area captain. 

The film, “Die-Casting—How Else 
Would You Make I*?” illustrated high 
production of complex designs, and Mr. 
Lull’s discussion covered the develop- 
ment ot special steels needed in die- 
casting dies. He stated that some of 
the problem of dies not functioning 
properly have been due to the lack of 
time to properly stress relieve the steel 
after removing a great amount of the 
original block of steel, and the lack of 
sufficient wall thickness to prevent the 
die from springing open when under 
molding pressure. 

The meeting was held at the Masonic 
Temple in Jamestown. 


—Walter Carlson 


Transitor” Topic 
at Fond du Lac Meeting 

A lecture and demonstration on 
Transitor” was presented befor 
members and guests of the Fon 
Lac chapter on Oct. 14. Herbert 7 
ra, supervising engineer of s; 
services, Bell Telephone Co., Mi 
kee, was the speaker. Robert Bre 
was in charge of reservations and | 


all the meeting arrangements fo 
meeting at the Elks Club in Appl 
Wis. alte r Gr 


Portland, Ore., Speaker 
Talks on ‘Hydrospinning’ 

A lecture and a series of slides 
the ‘Hydrospinning’ process were 
sented Oct. 22 at a meeting of 44 P 
land ASTE members. Speaker at 
session was Charles R. Heimlich, field 
engineer with the Process Machinery 
Div., Cincinnati Milling and Grind 
Machines, Inc. His discussion was { 
lowed by a lively question and answ 


Walter L. Brenn 


period. 


GREATER NEW YORK—Coffee 
speaker at the September meeting was 
Albert Butler, shown here, who discussed 
mechanics of body movement. 


“Die Forgings” Discussed 
at New York Meeting 


The current season of ASTE meet 
ings was opened Sept. 12 with a tecli- 
nical session at the New York Times 
Building. About 110 members wer 
present for the program on die forgings 
presented by Robert Merrill of Mer: 
Brothers, Maspeth, Long Island. 

He showed a sound and color fil 
produced for the Drop Forging Asso 
and also conducted a discussion on ¢ 
designing problems and die forgin: 
techniques. 

Coffee speaker was Albert But! 
president of the Dance Masters Asso 

—Jean Nazele 
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\LUMET AREA—Flanked here by chapter officers and committee chairmen, Na- 
al President Harry B. Osborn, Jr., sixth from left, was guest of honor at the first 
ial golf outing staged at Turkey Creek Country Club. About 200 attended the 

ent. Also pictured are, from left: E. W. Menke. Wayne T. Bates, C. M. Dillon, 

Dave S. Lambie, E. A. Morgan, Dr. Osborn, John T. Djenka, C. E. Chapman, Emil 


FE. Sobilo and Les Thill.—E. E. Sobilo 


W. Diekett Addresses 
Calumet ASTE Members 


“Machine Tools and the Tool Engi- 
neer” was the title of the discussion 
presented for the members of the Calu- 
met Area chapter at the Oct. 10 meet- 
ing. Program speaker was FE. W. 
Dickett of Sundstrand Machine Tool 

Mr. Dickett stressed the importance 
of preliminary operations, such as 
“center drilling” and machining of lo- 
cating pads on parts to be manufac- 
tured. He stated that many difficulties 
encountered in product fabrication 
could be traced back to improper ma- 
chining in the early stages. A film was 
shown illustrating the magnetic princi- 
ple, construction and many uses of 
magnetic holding devices. 

The lively question and answer ses- 
sion was conducted by Robert Hughes, 

lso of Sundstrand Machine Tool Co. 
—L. W. Montgomery 


Two Managers Named 

Einar A. Hanson, president of Han- 
son-Whitney Co.. Division of Whitney 
Chain Co., has announced the appoint- 
nent of B. W. Swanson as general 
manager and R. W. Grady as sales 
anager of Small Tools. Both are 
members of the Hartford chapter. 


Milwaukee Chairman 
Elected President 
Stephen Pohlhammer, chairman of 
lie Milwaukee ASTE chapter, has been 
lected president of Northwest Tool En- 
sineering Co. and Wisconsin Drill Head 
o., machine tool manufacturers. 


Vecember 1955 


Full Agenda Greets 
Racine Members 


Two different phases of activities 


greeted the 100 Racine members who 
turned out for their October meeting 
The program opened with a plant tour 
at the J. 1. Case Co. tractor plant where 
they visited the new Case 400 machin 
ing and assembly lines. Of particulas 
interest was the automatic machines 
for drilling. boring. reaming and mill 
ing of the motor blocks and transmis 
sion housings. 


While at Case, members also toured 
the tractor assembly line and watched 
the completed tractor being checked 
and run in. Master Mechanie Emil 
Schneebeli and ASTE members Robert 
Luxem, Harvey Zimmerman and Ravy-— 
mond La Fave acted as guides. 


Following the visitation. the monthly 


dinner meeting was held Danish 
Brotherhood Hall. Speaker was Dale F. 
Hansman. secretary-manager of the Ra- 
cine Chamber of Commerce. He talked 
on “The Future of Racine’s Industry.” 


flvin J. Michna 


6 ‘ T ee 
‘Carbide Tool Usage 
Topic at Fox River 

Present carbide tool practice and 
suggested ways of increasing tool life 
were reviewed at the Sept. 27 meeting 
of Fox River Chapter. 

Speaker at the session was Charles 


Tool History Revealed 
. 

7 at Chicago Meeting 
Demmitt. sales and service engineer : 
Tool development and human prog 
with Kennametal. Inc.. who addressed : as 
ress in the last million vears was re- 
more than 50 members and guests. The 
meeting was held at St. Charles Veter- 
ans’ Club. 

Announcement was made that the Some 75 members attended to see 


viewed by the Chicago chapter at its 
Oct. 10 meeting at Nielsen’s Restaurant. 


“Civilization through Tools.” the ex 
hibit sponsored by DoAll Co. 
L. B. Klemme 


chapter sponsored course in basic met- 
allurgy is well under way and proving 
to be quite popular. H.L. Smith 


SOUTH BEND—A plant tour of Bendix Products Div... Bendix Aviation Corp., was 
On luc Seplemer mecuny agenda tor 14> South Bend members and guests. Principal 
products seen in the manufacturing process were automotive brakes and power steer 
ing units, and aircraft landing, gear and fuel systems. Preceding the visitation, A. J 
Walsh, master mechanic at Bendix, gave a short talk on the history of the company 
and what would be seen on the tour.—David Herring , é 
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EVANSVILLE—‘Forging and Casting of Tool Steels’’ was discussed at the October 
mecting by Walter E. Peterson, second from right, manager, Forging and Casting 
Div., Allegheny Ludlum Steel Corp. After his talk, Mr. Peterson showed a film which 


pictured a modern steel mill in operation 


and described the influence of steel on 


modern day living. Shown here, from left, are Joseph Halbig, program chairman, and 


Ervin Beatty, Arnold W. Nelson, Mr. 


WINDSOR—Automobiles of the future 
were discussed by Charles Eder, center, 
ch.ef inspector at the North Plant of 
General Motors of Canada, Ltd., when 
he addressed the Sept. 12 ASTE meet- 
ing. Shown here with Mr. Eder are Phil 
Rudge, left, and E. I. Clifton, first vice 
chairman.—F. D. Rail 


EK. V. Crane Addresses 
Hamilton Members 

Crane, chief development engi- 
neer for the E. W. Bliss Co.. spoke 
before an audience of 112 Hamilton 
chapter members on Oct. 14. Hlustrat- 
ing his talk by film and slides, Mr. 
Crane discussed progressive and trans- 
fer die operations in automatic presses. 

He also showed presses using auto- 
matically fed blanks and those using 
strip s'eck as well as safety devices 
incorporated in the machines, 

On the special guest list was James 
O. Horne, national ASTE director, who 
presented a past director's pin to Bill 
Dawson, charter chairman of the Ham- 
ilton chapter and once national assist- 
ant secretary-treasurer of the Society. 


illiam Varcellus 
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Peterson and Walter W. Armstead, Jr. 


—W. H. Brooks 


New Haven ASTE Chapter 
Has Large Turnout 
Despite Two Floods 


turnout of 150 was particularly 
gratifying for the Oct. 11 meeting of 
the New Haven chapter in view of the 
fact that the area had been twice hit 
by devastating floods within two 
months. Even a large delegation from 
Waterbury. one of the hardest hit sec- 
tions. was on hand. 

Held at Crucible Steel Co. of Amer- 
ica in North Haven. the meeting 
featured a talk by Clayton K. Baer. 
assistant sales manager of Crucible 
Steel. His “Tool Steel Clinic” discus- 
sion revolved around ralling. extruding 
and forging dies. Technical chairman 
was Al Pollard. 

The meeting followed a buffet supper 
provided by Crucible Steel. Special 
guest at the event was Raymond Gif- 
ford. an early past chairman, who 
traveled all the way from Vermont to 
attend. 

Silas W. Becroft 


P. O. Wernicke 
Named Sales Manager 

Paul O. Wernicke has been named 
sales manager of the Machine Tool Di- 
vision of Mercury Engineering Corp.. 
Milwaukee. Mr. Wernicke. a member 
of the Milwaukee ASTE chapter. was 
formerly vice president and chief en- 
gineer of the Stokerunit Corp. and be- 
came general manager of this com- 
pany after it was sold in March 1953 
and renamed Simplex Machine Tool 
Corp. 


Engineering Professor 
Speaks on Atomic Pow: 

Hendrick Hudson members met 
19 for a discussion on “Tool Eng 
ing in the Atomic 
Speaking to 
the group was Dr. 
V. Lawrence Par- 
segian, chairman 
of the engineering 
group and _ profes- 
sor of nuclear en- 
gineering at 


Rensselaer P oO ] \- 
technic — Institute. 
He outlined the 
basic principles in 


Dr. Parsegi 


mining uranium, setting up atom 
actors, and difficulties mainta 
and operating same. Dr. Parse 
also discussed the uses of radioa 
materials in testing surfaces and 
of the great areas for research in n 
cine. agriculture and industry. 
Special guests attending the meet 
at Circle Inn included: Col. | 
Matthews. commanding ofhieer of the 
Watervliet Arsenal: and Lt. Col. Burk 
hardt M. Senn, officer in charg: 
operations at the arsenal, Watery 


N. Benet 


Western Reserve Visited 
by President Osborn 

Special guest technical speake1 
the Western Reserve chapter's Sept 
meeting was Harry B. Osborn. J) 
national ASTE president and techni 
director of the Tocco Division of 1 
Ohio Crankshaft Co. Some 65 members 
and guests attended the meeting 
Heck’s Restaurant in 
Ohio. Dr. Osborn’s topic was *Toolit 
for Induction Heating.” 

Charles W. Rams 


Columbiana 


Worcester Members Visit 
Rockwood Sprinkler Co. 
“Tooling and Production of Fire 
Protection Equipment” was the subject 
of the Oct. 4 meeting of Worcester 
chapter. The program offered at pla 
tour at Rockwood Sprinkler Co.. and 
social hour, dinner and technical p 


gram at Putnam and Thurston's. 

Speakers Joseph F. Pifit. Adam 
Kosciusko, Edward F. Grady and Jo 
L. Wilk covered briefly various tool 
and production problems at Rockwo: 
Also on the agenda was the showing 
a film “High Capacity Fog Foam | 
Fires.” 

Special guests attending includ 
Karl Nowak. past chairman of Bost 
chapter, and Frank Clark. second viv 
Ronald H. Me 


chairman of Boston. 
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-ingfield Chapter 
R. Deneau 
sfield. Ohio. chapter gave its 
over to Robert J. Deneau. Ohio 
epresentative of The.Cross Co.., 
Sept. 2] meeting at the Rustic 
\Ir. Deneau presented a_ talk 
was illustrated by 
and Tool Design for 


slides on 
\uto- 

He explained how his com- 
machinery is being used by the 
Forty-five attend- 


Kenneth Kelle 


tive industry. 


meeting. 


J. Guess Addresses 
New Jersey Members 
iking on “Air-Operated Unit Ap- 
tions.” Ralph J. 
embers of the Northern New Jer- 
chapter at the Robert Treat Hotel 
11. Mr. Guess is chief tool 
neer for the Vulean Tool Co. 


Guess addressed 


special arrangement with the 
air-operated units were set up in 
Ballroom and thoughout his talk 
Guess demonstrated points he 

1 to bring out. 
Fifty students of two tool design 
-ses at Newark College of Engineer- 
attended the meeting in place of 
ir regular Refreshments 
re served by W. Herbert of Cinrock 
\lachinery Inc. Program chairman was 

Robert Reade. Jr. 

Sherwin W. Haas, Jr. 


classes. 


\. J. Powers Named 
President, General Manager 
The board of directors of Accurate 
Bushing Co. of Garwood. N. J.. has an- 
need the Vincent J. 
‘owers as president and general man- 


election of 


er. Mr. Powers. a member of the 


Philadelphia ASTE chapter. was _for- 


rly with the sales organization of 
Cell-O Corp. of Detroit. 


Named Carbide Engineer 
ct Firth Sterling. Inc.. 
ipointment of David P. Cameron to 


announced the 


nt position of carbide service engineer 
the Hartford district. Mr. Cameron, 

rmerly with New England Carbide 

. as sales manager, is a member of 
Boston ASTE chapter. 


Sheridan Gets New Post 
\rthur Sheridan has been named re- 
nal sales manager for Heller Broth- 
Co., according to an announcement 
4. M. Thomas. director of sales. Mr. 
eridan is a member of the Phila- 
phia ASTE chapter. 
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HOUSTON—Pictured at the October 
meeting are: H. E. ‘Rip’ Collins, left, 
national vice president of ASTE; S. E. 
Rees, secretary; and J. D. 
Bailleres, chapter first vice chairman. 


chapter 


Grant Morrison Speaks 
at Houston Meeting 

Subject of the October technical 
session for Houston chapter was “The 
Machinability Computer.” 
Speaking to ASTE members and their 


Carboloy 


guests was Grant Morrison, sales en- 
gineer. Carboloy Dept. of General Elee- 
tric Co. Mr. Morrison deseribed appli- 
cation of the computer and its uses in 
solving production problems electron- 


ically. George Bo-Linn 


Named District Manager 
Thomas J. Kniff. Jr.. Cleveland sales 
branch manager. has become central 
district manager for Kennametal. Inc.. 
in Detroit. Mr. Kniff is a member of 
the Cleveland ASTE chapter. : 


LONG BEACH—This group of 110 members and guests met Oct. 5 to hear Byron R. 
Russell, owner of Airline Welding & Engineering Co. He presented the coffee program 
on a recent fishing trip as well as the technical discussion of automatic welding 
fixtures and procedures. The dinner meeting was held at Lakewood Country Club. 


Pneumatic Equipment 
Discussed at Erie 


Pneumatic equipment was the topic 


of discussion at Erie chapter's October 
11 meeting held at Alliance College. 
Cambridge, Pa. After a steak dinnes 
served at the college. Frank Moore. 
Bellows Co.. 


devic Cs and 


field engineer for The 
discussed 
showed the film “Operation Push But 


air-operated 


ton.” 

Also on the agenda was a report by 
Harold Hagle of the National ASTE 
Editorial Committee, as well as a briet 
talk by Thane Hawkins, of the Crawtord 
County chapter of Professional Enei- 
neers. in which he urged professional 
registration. It was also announced 
sample questions for professional en- 
vineering examinations could be se- 
cured from Tony Jaworowicz. 


a Bee her 


Investment Casting 
Subject at Potomac 


Describing investment casting as 


applied by his Louis E 
Brooks. general 
Precision Casting Corp. spoke before 


company, 
manager of Jelrus 
members of the Potomae chapter on 
Sept. 8. 

He brought along a large display of 
dies, patterns both metal and wax. 
casting trees consisting of many wax 
patterns mounted on wax sprues, and 
many samples of intricate castings to 
illustrate his talk. The meeting at the 
Hamilton Hotel was attended by 36. 
Walter 


Larson 


—Jack R. Irby 
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Twin Cities Chapter 
Tours Distant Plant 

More than 90 members of Twin Cities 
chapter boarded a chartered bus and 
climbed into private cars at 6 a.m. for 
the 160-mile trip to Duluth, Minn. 
Object of the Oct. 7 trip was a plant 
tour of American Steel and Wire Di- 
vision of UL. S. Steel Co 

They saw the actual process of con- 
verting iron ore step-by-step to the fin- 
ished product. Especially interesting 
were rolling of billets into fence posts 
and drawing of wire 

Past Chairman and National Director 
Kenneth Roby was awarded an ASTE 
tie clasp in appreciation of his service 
to the chapter by Robert M. Johnson. 
R. R. ressell 


chairman 


School President Speaks 
at Battle Creek Chapter 

Stanley R. Cope, president of the 
Acme School of Die Design Engineer- 
ing at South Bend, was the guest tech- 
nical speaker at Battle Creek chapter's 
Oct. 10 meeting. More than 40 mem- 
bers were on hand for his presentation 
on “The Technical Consultant’s Place 
in the Metal Stamping Industry” at 
the American Legion Clubhouse. 

His talk included some of the tech- 
nical difficulties of deep draw dies and 
was followed by a full hour question 
and answer period. He mentioned that 
1500 things could go wrong. 

Nine new members were introduced; 
B. F. Kaufman received his first free 
dinner ticket; and B. B. Smith re- 
ceived a gift donated by B. F. Kaufman 
Co {rthur F. Damon 


LOS ANGELES—Winners of the an- 
nual golf tournament, held Sept. 16 at 
Rancho Golf Club, were: Oliver J. 
Smith, left, low net winner; and Ray 
Mack, low gross winner. About 70 
members in all participated in the pro- 
gram which was planned by Ralph 
Chrissie, Roland Hamel and O. J. Smith. 


C. G. Schelly Speaks 
at Louis Joliet Meeting 

C. G. Schelly, managing director of 
the Wilkie Foundation, was the main 
speaker at Louis Joliet chapter's Oct. 
18 meeting. He had with him the now 
famous exhibit “Civilization through 
Tools,” sponsored by the DoAll Co. and 
Wilkie Foundation. 

The exhibit covers 10 panels span- 
ning the evolution of tools from the pre- 
paleolithic age to the present. The 
meeting was held at Woodruff Hotel 
and included steak dinner. William 
Neuman was technical chairman for the 
evening. -Ken Hanks 


WORCESTER—The October program was presented by Rockwood Sprinkler Co. 
and included a plant tour and technical session. Shown here are chapter officers 
and company personnel. Seated: Raymond Heath, vice president; Leo P. Tarasov, 
first vice chairman; Joseph Pofit, chief engineer; Irving England, chairman; and 
Clifton P. Howard, superintendent. Standing: Alden Maynard, membership chairman; 
Ed Grady, metallurgist; Adam Kosciusko, chief tool engineer; Dan Hoyt, treasurer; 


and John Wiick, tool engineer. 
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Harry Conn Speaks 
to Pennsylvania Chapter 
Harry Conn, chief enginee: 
Scully-Jones & Co.. appeared | 
an audience of 60 Northwestern 
sylvania chapter members on QO. ¢ 
first meeting of the season. Held 
Emporium Moose Lodge, the tec! 
program highlighted Mr. Conn’s 
cussion of “Tooling for Carb 
Stuffed pork chop dinner started o 
proceedings. 


Frank H. Gri 


Computer Demonstrate: 
Western Michigan Meeting 


Detailed reports on preparatory 
courses for Michigan engineering regis 
tration examinations were presented }y 
the education committee at Western 
Michigan chapter's meeting on Oct. 10 
Three courses are slated, one provided 
by the University of Michigan Exten- 
sion Service begun in October, and two 
courses offered by Michigan State Uni 
versity starting in January, 1956. 

The technical talk at the meeting 
was given by Robert G. Brierley, man 
ager of training, Carboloy Dept., Gen 
eral Electric Co., who spoke on “The 
Carboloy Machinability Computer.” 
Through his demonstration, the com 
putor proved to members to be ar 
engineering tool capable of quickly 
providing answers to specific problems 
in metal-cutting. —George A. Lensky 


Student Chapter Hears 
Plastics Discussion 

The University of Kansas student 
chapter had a technical session on 
“What's New in Plastics?” for their 
Oct. 14 meeting. Philip Fleming, plas 
tics engineer for Bendix Aviation Corp 
the speaker, gave special emphasis t 
Iso-cynate foams. 

The talk was illustrated by a demon 
stration of production of plastic foams 
along with 150 samples of plastics and 
plastic parts. Free Iso-cynate sponge- 
were distributed to those present. 

—Charles Wright 


Joins Government Service 
George H. Compter, assistant to thr 
vice president and secretary of Ford 
Instrument Co., Division of The Sperry 
Corp., has been appointed consultan! 
on synchros and servo devices to |) 
Electrical Equipment Division, Bu: 
ness and Defense Services Adminis! 
tion, United States Department 
Commerce. BSDA Administrato: 
Charles F. Honeywell announced 
Mr. Compter would serve at least » x 
months in the voluntary capacity. 
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oria Tour Breaks 
endance Record 


ting a new chapter attendance 
| 275 members and guests turned 
r the October ASTE meeting. The 
im offered dinner at the Hotel 
do followed by a plant tour at 
Schebler Products Div., Borg- 
er Corp. The major attraction 
the automation program in effect 
ining out 1.100 Ford transmis- 
everv 16 hours. 
chairman was Saurs, 
| by Harold Austin, Charles Tobin. 
ter Ballard and Wilbur MecWil- 


Russ Saurs 


New Orleans Chairman J. W. Page, 
enter, is shown here with speakers Ran 
Hall and William Green. 


New Orleans Speakers 
Discuss Roller Bearings 

\ trio of technical experts addressed 
members and guests of New Orleans 
chapter at the September meeting. They 
were: Ran Hall and William Green, 
hoth of Timken Roller Bearing Co.. and 
Ml. P. Lammers. general manager of 
Dixing Bearing Co. 

They spoke on the care and main- 
tenance of the Timken tapered roller 
bearings in industrial plants. and the 
fundamental principles of the Timken 
earing. Also on the program was 
color film on the railroad industry. 

—Joseph Natal 


Krahl Named to Sales Post 

Precision Metalsmiths, Inc.. 
nounces the appointment of W. F. 
Krahl as sales representative for IIli- 
‘ois and Wisconsin. He is a member 
'! the Cleveland ASTE chapter. 


\ppointments Announced 
The National Automatic Tool Co.. 
‘ne., announced the appointments of 
Ralph Cox to Buffalo regional manager 
nd of John Stambeck as sales engi- 
eer for the Cleveland area. Mr. Cox 
a member of the Buffalo-Niagara 
rontier chapter and Mr. Stambeck is 
member of the Richmond chapter. 


December 1955 


PEORIA—Present at the tour of Marvel-Schebler Products Div., from left, were: 
E. F. Bain, chapter treasurer; Walter Ballard, first vice chairman; S. Meadows, vice 
president and plant manager at the company; Wilbur McWilliams, chapter chairman; 
O. Madsen, of Marvel-Schebler; and Leo Johnson, second vice chairman. 


President Osborn Visits 
Massachusetts Chapter 

In his dual role of technical speaker 
and national ASTE president, Harry B. 
Osborn, Jr.. addressed members of the 
Southeastern Massachusetts chapter on 
Sept. 20. 

Dr. Osborn, technical director of the 
Tocco Division of The Ohio Crankshaft 
Co., delivered his talk on “Induction 
Heating” before an audience of 85 
members and guests in Taurnton. Mass. 
His talk. illustrated by slides. covered 
many phases of induction heating. such 
as heat treating. melting. soldering. 


welding. and preheating for forgings. 


Karl W. Nittel 


ENCINEER 


PURDUE UNIVERSITY—ASTE was 
the first professional engineering society 
to bring an exhibit to an “Activities 
Carnival” staged at the Purdue Union 
ballrooms. Shown here is Nick Kurek 
explaining chapter activities to a pro 
spective member. 


“Atomic Age and You” 
Is Pittsburgh Topic 

Unlimited opportunities available to 
the tool engineer in the atomic age 
were outlined Oct. 
7 at a meeting of 
120 Pittsburgh 
members and 
guests. Speaking 
to the group was 
Frank B. Rackley, 
president, Jessop 
Steel Corp.. and 
one of the nation’s 


youngest steel 
company execu- 
tives. He warned 
that the tool engineer who does not 
gear himself to the rapid advancement 
being made in the atomic age will fall 
by the wayside. The discussion follow- 
ing Mr. Rackley’s address indicated 
keen interest by Pittsburgh tool engi- 
neers on the subject of atomic power 
and its application in industry. 

E. L. Caughey 


Dr. Stewart G. Fletcher 


Presents Toledo Program 

Meeting at the Maumee River Yacht 
Club on Oct. 12, about 65 Toledo 
members heard a talk on modern de- 
velopments in tool and die steels. Pro- 
gram speaker was Dr. Stewart G. 
Fletcher. chief metallurgist. Latrobe 
Steel Co. 

He illustrated his talk on high vana- 
dium, free machining, and precipitation 
tool steels with slides. Dr. Fletcher 
also discussed the improved steel com- 
positions and quality control of tool and 
die steels. After the talk. a film enti- 
tled “The Heart of the Matter” was 
shown to the audience. 


—Harold H. Krueger 
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coming ASTE meetings 


National 

NATIONAL PROFESSIONAL ENGINEERING 
3. National Head- 
quarters Detroit 

NaTiovaAL Procress Commirtee—Dec. 


4 National Headquarters, Detroit. 


Nariovan Hoxor Awarps ComMMITTE 
Dec. LO. National Headquarters. 
Detroit 

NATIONAL STANDARDS COMMITTEE 


Carbide 


National Headquarters. Detroit. 


Chapter 


BENTON 
Schuler’s Restaurant. “Oil Hydrau- 


lies on the Production Line. 


Boston Dee. 8. “Pre-alloyed Steel 
Powders and the Designer” and “Fab- 
rication of Powder Metal Parts” by 
W. L. Batten. manager metallurgy 
department. Vanadium-Alloys Steel 
Co.: and Norbert A. Arnold, develop- 


ment engineer, Deystone Carbon Co.. 


respec tively. 


Corumpus Dee. 14. Beechwold Inn. 


Annual Christmas party. 


Derrom Dee. 8. Christmas party. 


Fonp pu Lac Dec. 9, 6:30 p.m., Osh- 
kosh. Contact Martin E. Kozak of 


Osikos') for reservations. 


Dec. 13, 8 p.m., Roch- 
“Ultrasonic Impact 


Ralph Maschella_ of 


GRANITE STATE 
ester, N. H. 
Grinding” by 


Ravtheon Co. 


Greater New YorKk—Dee. 5, 6:30 p.m.. 
New York Times Building. 229 W. 
43rd St. Ladies Night. 
by Don Davis, Gadgets, Inc. 


“Gadgets” 


Hamitron Districr—Dec. 9. “Canada’s 
Position in International Trade” by 


Stewart B. Armour of Stelco. 


Henprick Hupson—Dec. 14, 6:30 p.m.., 
Circle Inn. Latham, N. Y. “The 
Grinding Wheel as a Cutting Tool” 
by Dr. Leo P. Tarasov. head of re- 
search and development, Norton Co. 


Lenicn Vattey—Dece. 9. 7 Carney 
and Stansfield Co., 270 E. Hamilton 
St.. Allentown, Pa. Participate in 
plant tour and machine tool show. 
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Subcommittee. Dee. 12. 13, 


Hannor-St. Joseru—Dee. 8. 


Dec. 3. 7:30 p.m., Lake- 
Annual ladies 


Lone Breacu 
wood Country Club. 
night and dinner-dance. 


Los AnceLtes—-Dee. 16, 8 p.m.. Del Mar 
Club. Santa Monica. Calif. Annual 
Christmas dinner-dance. 


Dec. 3. Joliet Elks Club. 


Louis 
Ladies night. 


9. 6 p.m.. Wildwood 
Country Club. Ladies night. 


Mip-Htpson—Dee. 13. “High Efficiency 
Machining Coupled with Machina- 
bility Computor™” by T. Haves. G. F. 

Film 

“Keys to Quality” on automation by 


1.B.M. 


Carboloy service engineer. 


Mirwauker—Dec. 8. 6:30 Ameri- 

can Serb Memorial Hall. “Extrusions 
Presses” by H. C. 
district 


and Extrusion 


Sproule. sales engineer. 


Loewy Hypro Press, Ine. 


Monapnoek—Dee. 15, 8:30 p.m.. St. 


George's Hall, Keene. N. H. Ladies 
night—-dancing and Monte Carlo 


games. 


ASTE Industrial Exposition and 
24th Annual Meeting will be held 
March 19 through 23. 1956. at 
Chicago. Ill. The Exposition will 
be held at the International Am- 
phitheatre. 


NeprasKa—Dee. 15. Lincoln, Neb. 
“Plastic Tooling” by representatives 
of Renite Plastics. Ine. 

NiaGara Districtr—Dee. 1. Rose Villa 
Inn. Welland. Ont. “Production Tool- 
ing Problems” by Harry Conn, chief 
engineer for Scully-Jones & Co. 

Dec. 13. “Ma- 


Vibration” by a 


NORTHERN New JERSEY 
Tool and 
representative of Consolidated Engi- 
neering Corp. 


chine 


PirpmMont—Dee. 12. Hotel Charlotte. 
Charlotte. N.C. “Civilization through 
Tools” by C. G. Schelly of the Wilkie 
Foundation. meeting with 


ASME. 


Joint 


PirrspurcH—Dee. 16, 6:30 p.m., Gate- 


way Plaza. Christmas party. 


VI AssSACHUSETTS 


SOUTHEASTERN 
launton. 
“Automation” by Robert Mi 
and William Munro of Meta 
Controls Corp. 


13. Cotillion Room. 


Win) Cittes—Dec. 7. 6:30 p.m 
ered W agon Cafe. *Tooli: 
Multiple Spindle Automatics” 
R. Rhodehamel. general sales 
ger. National Aeme Co. Also w 

of three $100 scholarships. offe; 
chapter, will be presented 
membership. 


Twin Strares—-Dee. 14. Springfield. \ 
“Machine Tool and Vibration’ 
representative of Consolidated 
neering Corp. 


Winpsor—Dec. 12. 6:45 p.m.. P 
Edward Hotel, Windsor. “Metal | 


in Deep Drawing Operations on 


minum” by John W. Lengh: 
project engineer. Aluminum Goods 


Worcester—Dec. 6. 6 p-m., Ho 
Country Club. Christmas party 


Niagara Members 
Learn About Titanium 


More than 70 members of Niaga 
District chapter were present for 
October dinner meeting held at Ros: 
Villa Inn in Welland. Technical speak 
er at the session was H. V. Kinsey 
the Department of Mines and Techn 
Surveys, Physical Metallurgy Div. 

His topic was “Titanium” and during 


his discussion, he compared current 


production figures with those of 1947 
when only 200 pounds of the mate: 
were produced in the United States 
Last year production reached 7.200 ton- 
and the target for °55 is 14.000 tons 

Coffee speaker was J. R. Gregory 
division manager of Aircraft Ordnance: 
Thompson Products Ltd.. who stresse 
the importance of leadership in develo 
ing Canada to its fullest. 


William A. Yaeger, E. A. Lind: 


“Hydrospinning” Topic of 
San Fernando Discussion 


Featured speaker at the Oct. 5 ses 
sion was C. R. Heimlich of the Proces- 
Machinery Div., Cincinnati Milling & 
Grinding Machines, Inc. He show 
slides and thoroughly discussed | 
metalworking process “Hydrospinnin 

Another highlight of the evening » 
the rush to purchase the new Die / 
sign Handbook from Treasurer R 
Goodspeed who had ordered a quant 
shipped in advance to the chapter. 

Sam Schwar's 
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terpillar Tractor Co. 
sured by Tri-Cities 


lities at the Peoria plant of Cat- 


fractor Co. were visited Oct. 
ri-Cities chapter. About 70 
ers took part in the tour, which 
ed heat treating, receiving and 
ting of materials. metallurgical 
tory and tractor shipping. Dinner 
in a plant cafeteria concluded 
V's activities. 
September the members heard 
k on “Flexibility of Hydraulic 
.es, Brakes and Shears.” George 
\bbe of Pacific Industrial Mfg. was 
peaker. Don Shewry 


Golden Gate Hears 
Patent Attorney 
\leeting at Spengers Restaurant in 
keley. some 130 Golden Gate mem- 
were on hand for the September 
nical session. The program = was 
sented by Charles O. Bruce. regis- 
ed patent attorney with the firm of 
& Bosler. 
Bruce spoke on the subject 
Gooty Gadgets” which covered an-in- 
esting array of oddities in the field of 
nts. He made use of illustrated 
les which portrayed some patents on 


John E. Wilson 


ecullar inventions. 


Don Guy Addresses 
Grand River Chapter 

\ group of 60 members and guests of 

Grand River chapter was on hand 
io attend a recent program put on by 
Don Guy, engineer for the Bellows Co. 
Introduced by Arthur Godden, Mr. Guy 
-poke on applications of Bellows equip- 
ment and show a film illustrating the 

\ demonstration with practical 

etups in actual operation was also in- 
ided. 

\ question and answer concluded the 
echnical session, which was followed 


W. C. Little 


vy a social hour. 


San Antonio Members 
Hear Grant Morrison 

Sales engineer for the Carboloy Dept. 
if General Eleetrie Co.. Grant Morrison 
vas the guest technical speaker at San 
\ntonio chapter's Oct. 12 meeting. He 
hose as his subject the Carboloy ma- 
hinability computer. its application 
nd uses. With the aid of color slides, 
\Ir. Morrison discussed features, cutting 
ngles and other illustrations of inter- 
st. Forty-eight attended the meeting at 
he Gunter Hotel. Stanley G. Gower 
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Plant Visit Made 
By Granite State 


A tour of facilities at the Hytron 
Plant of Columbia Broadcasting Co. was 
made Sept. 27 by Granite State chapter. 
About 50 members witness procedures 
used in the manufacture of radio tubes 
and later heard a discussion on indus- 
trial problems by J. C. Harmony, plant 
manager. 

\ number of guests from Boston chap- 
ier were present for the meeting held 
at Danvers. Mass. Kenneth R. Stone 


Seattle Breaks 
Attendance Record 


\ record-breaking attendance of 115 
members and guests was present fort 
Seattle’s opening meeting of the season. 
Featured speaker was FE. D. Pettler. 
field engineer with Consolidated Engi 
neering Corp. He spoke on “Machine 
Tools and Vibration.” 

Another part of the program was de- 
voted to the showing of a film which 
won the industrial “Oscarette’ for 1955 
and which drew high praise from the 


Harold F. Hanson 


Seattle audience. 


> 


The 453 selected 
TOOLING CHAMPIONS 


plus 27,898 runners-up 


The best and latest in tools, machines, inspection equip- 
ment, automation devices, controls and accessories to cut 
costs and boost profits — many never before shown anywhere. 


For the small plant 
_For the intermediate plant 
For the big plant 


See them at ASTE's Greatest Show my 


Sponsored by the 32,000 men 
responsible for designing and 
selecting the best in production 
equipment. Write for advance 
registration blank today. 


Equally important, plan to 
attend the 5-day, all-indus- 
try conference covering the 
latest developments in man- 
ufacturing techniques and 
equipment. 
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Rotating 
non-rotating 


Send for Catalog 
Learn how practical 
the Levermatic would 
be in your shop by 


seeing how other 
users have applied it 
to their jobs. 


SUTTON TOOL COMPANY 
Dept. TE 12 Sturgis, Michigan 


performs 
equally well! 


Accuracy obtained on this thread 
grinding operation eliminated need of 
holding between centers. 


Tapping to extremely close tolerances 
on a difficult job. 


All users are unanimous in reporting the all-purpose value of the 
Levermatic. Not only is it accurate and fast, but it is exceedingly 
versatile. In fact, jobs that are turned or faced can be threaded or 
milled without removal from the chuck. 


The Levermatic provides instant internal and external gripping 
and releasing (with no stopping of spindle on bar or arbor work)! 
Faster, more accurate machining at lower costs! For every type 
of standard and special machine. 


Sutton lool Company 


STURGIS, MICHIGAN 
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INDUSTRIAL TV PROTECTS EQUIPMENT 


Constant check is maintained on the 
hydraulic mechanism in a massive 35.,- 
000-ton forging press, utilizing the un- 
Result of 


this industrial use of TV is prevention 


wavering eye of television. 


if the hazard involved should excessive 
off-center loading occur. The press is 
<0 powerful that such deviation might 
inbalance the precise accuracy or even 
ruin the entire machine. The TV cam- 
era is located in the press foundation 
while the receiver is installed on the 
operator's portable control station. If 


the televised picture indicates  off- 


A television camera, located in the press foundation, is 
focused on the diamond gage. A picture of the gage is 
shown on the receiver at the operator’s control station. 


IN HEAVY PRESS PROGRAM 


center loading, the press operator is 
immediately warned and can remedy 
the situation. 

This use of TV on an industrial plane 
has been instituted in the U. S. Air 
Force Heavy Press Plant at Aluminum 
Co. of America’s Cleveland works. The 
35.000-ton press and a 50,000-ton press 
forge aircraft structural components. 
During complicated 
shape of the forging may cause eecen- 
tric loading of the platens. A limited 
amount of eccentricity is allowable and 
Stretching of the 


operation, the 


compensated for. 


T 


tie rods, which hold the press within 


safe operating limits, measures the de- 
gree of deflection. Such distortion is re- 
flected in four hydraulic cylinders at 
each corner of the press. Engineers of 
United Engineering and Foundry Co., 
builders of the press, aitached small 
hydraulic lines to each cylinder and 
these lines are connected to the mech- 
anism viewed by the TV camera, which 
in turn duplicates in miniature the ob- 
served differences. 

When the press is centrally loaded, 
a beam of light is focused in the 
center of a diamond-shaped gage viewed 
by the camera. Off-center loading 
causes the beam to move toward the 
border of the diamond, thus indicating 


Located in the portable control station of the 35,000-ton 
press, the TV receiver keeps the operator instantly informed 
of the proper or improper loading of a die in the press. 


‘ 
7 


the loeution of loud center hie pres 
operator notes the movement on the 


ind can prevent damage to 


the machine by corrective action 
Should the operator fail to act quickly 
enough, the light touching the boundary 
of the diamond shape automatically 
causes all movement to stop. 
Designers anticipate the innovation 
will help improve forging die design 
(luuses of eccentric loading may now be 


charted and defective design ean thus 


be avoided in future tools 


QUALITY CONTROL PROGRAM 
PERMITS CERTIFIED METALS 


Fabricators will be able to save time 
while reducing production costs because 
of the “quality certification” achieved 
by Mallory-Sharon Titanium Corp. By 
usining statistical quality control tech- 
niques to improve the uniformity of its 
unalloyed titanium sheet. the company 
now is able to certify mechanical prop- 
erties within narrow ranges. 

With this certification each heat of 


to economize 


STANDARDIZE 


with 


Ring Standardized Punches : 
and Dies offer cost saving ay 


dependable performance for all 
of your perforating problems. 


Precision volume production to rigid 


specifications offers 


* Low cost 


* Complete interchangeability 


* Immediate shipments from stock on 
Standards plus prompt delivery on Specials 


ROUND SQUARE 


Transfer Punches 


y Tough — Accurate Retainers for Ring Punches 
NEW: and Dies mount easily to your die set. 
~~ Available in Key Type for irregular shapes. 


OBLONG 


Blanks — Pilots —- Headless — Shoulder and 
Bevel Head Quills — Slug Ejector Punches — 


* High quality — long life 
MANY SHAPES AND TYPES 


HEXAGON RECTANGULAR 


. WRITE FOR OUR ILLUSTRATED CATALOG 4 


RING PUNCH G&G DIE COMPANY 


23 FENTON PLACE 
JAMESTOWN, N. Y. 


Gentlemen: Please send me a copy of your new, complete CATALOG 
#104 at once. 
COMPANY 
ADDRESS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-12-152 


Hardness testing of production shee 
material is part of the program. 


material is accompanied by a test 
port assuring uniform average streng! 
level and stating the narrow limits « 
variability. These certified propert 
are based on a statistical confiden: 
level of 97.5 percent. 

Previously, variations in mechanic 
properties created a number of prob 
lems. Purchasers of titanium mill pro: 
ucts called for strength in a specified 
range, but variations in strength withi: 
this range were unpredictable. Cons¢ 
quently, fabricators were forced t 
check and segregate all incoming una! 
loyed titanium sheet into different yield 
strength levels. The wide variability ir 
strength necessitated different dies and 
tooling setups, creating a costly opera 
tion. 

According to Mallory-Sharon officials 
major improvements productior 
techniques as well as statistical quality 
control made certification possible. Raw 
hardness and 
purity and sample ingots are melted 
and rolled to sheet for complete physi- 


cal and chemical tests. 


sponge is checked for 


Similar tests 
and inspection are applied throughout 
all stages of production. The accumu 
lation of tests and data on materials in 
process provides the sources of authori 
tative measurement of specific proper- 
ties, 


SPECIAL TOOLING 
SOLVES MACHINING POSER 


Special machine design has again 
produced the solution to a tough pro- 
duction problem. A 
at Radio Corp. of 
cial deflecting yokes for use in color 
Four coils with a core mold- 
ed in 4 segments to provide essential 
electrical characteristics, make up the 


current project 


America is spe- 


receivers. 


deflecting yoke. The segments are 
molded from a special ferrite mix 


process similar to powder metal proc- 
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Clamp Spring Fixture Loader 
\ Segment Locking 
Piston 


) 


~ Release Lever 


ibove. Drawing shows top view of the fixture, indicating posi- 
tion of the loaded segment. Lever extending below is tripped by 


» hydraulic piston at the end of a eycle 


Right. Side view of unit shows twin-spindle, 3-station design. 


sing. After molding, parts are sintered 
| become hard enough to cut glass. 
lhe problem involved forming eight 
ting surfaces between 4 segments 
th a precise accuracy in order to 
roduce an exact evlinder. The equip- 
nt developed by DoAll Co. was a 
ecision automatic surface grinder 
ch produced a smooth surface and 
ie YO-deg angle on each mating end. 
lo achieve this result. the unit is 
esigned to automatically load the part, 
lien. grind and discharge it. Both ends 
the segment are ground, simultane- 
isly. down to the desired dimension. 
finish and flatness in three fast, succes- 
-ive grinds. Planes of the ground ends 
ire maintained at 90 deg to each other 
within 50 microinches over the 7,-in. 
end width. This accuracy is held while 
the unit is producing pieces at a speed 
of one piece every three seconds. 
Segments to be ground are stacked 
n a vertical hopper. ends facing out 
from the machine. A hydraulic loader 
i the base of the hopper pushes the 
hottom-most segment info one of 36 
fixtures mounted on the periphery of a 
large motorized index wheel. Upon 
-eating the segment. the loader also 
pushes a lever that causes the fixture 
to clamp the segment in place. The 
wheel then indexes 10 deg. moving the 
loaded fixture toward the first pair of 
grinding spindles and the next fixture 
ipto the loader. At each of three grind- 
ng stations through which workpieces 
ire carried, the index wheel stops and 
is locked in accurate position for work. 
grinding spindles. moving hy- 
lraulically on hand-seraped ways. carry 
diamond, cup grinding wheels across 
the segment faces. At the first station. 
all but 0.035 in. is removed: at the 
second. 0.025 in. more and at the third 
station the final 0.010 in. of stock is 
eround off, bringing the piece to size 
and generating a surface flat and square 
to 20 millionths. 
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to release a finished part. 


| ALL-ELECTRIC operation 
ETTCO-EMRICK and control... 
“Lead Screw Tapping Equipment for the fastest, most accurate 


No reversing motor needed — tapping yet f 


electro-magnetic clutches do the work 


This exclusive feature provides a 
speed, sensitivity and precision 
unequalled by any other tapping 
method or device. it eliminates 
the need for a reversing motor, 
cams, air and hydraulic systems. 
You get these advantages in both 
single and multiple spindle opera- 
tion because Ettco-Emrick Lead 
Screw Tapping Equipment can be 
used as single spindle units or 
with Ettco-Emrick Multiple Spindle 
Heads. The equipment is furnished: 
(1) as individual units; (2) as stand- 
ard upright machines; or (3) as 
special machines built either by 
us or by you to your requirements. 


write today BASIC LEAD SCREW UNITS when combined 
with standard Lead Screw Machines and 
_  Ettco-Emrick Multiple Heads and workholding 
=a fixtures give the advantages of high speed, 
a? precision ‘‘specials.’’ Standardized Ettco com- 
ponents make this tooling practical and in- 
expensive. 


ke LEAD SCREW UNIT 


MULTIPLE HEADS and work- Clutch torque can be regulated to 
holders are “Unit-Engi- meet tapping conditions. Thread depth 
neered” to insure fastest can be controlled to within % turn 
loading, positioning, tapping of tap. 

and ejection. 


LEAD SCREW ETTCO TOOL CO., INC. fina Eo 


MACHINE 6O2 JOHNSON AVE. + SROOKLYM 37, Y. 


Chicago * Detroit Los Angeles — Distributors throughout U S and Canada 


TAPPING ATTACHMENTS * MULTIPLE HEADS + TAPPING MACHINES * INDEXING FIXTURES «TAP AND DRILL CHUCKS 
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WESSON COMPANY ~ 


ARCHER & SMITH 


WESSON PRODUCTS CO 


WESSON METAL CORP 


Outperforms Other Carbides 


Boosts sprocket shaft 
output from 15 to 120 
pieces per grind 


In a series of production comparison 
tests, Grade 26 again came out on top 
—this time in machining forged steel 
(Rockwell 44) tractor sprocket shafts 
at a large midwestern tractor company. 


With Wessonmetal 26, output averaged 
120 pieces per grind as compared with 
15 pieces per grind for all other steel 
cutting grades tested. 


The operation is performed on a new 
20” Monarch Air Gage Tracer lathe and 
consists of finish turning the shaft diam- 
eter, forming radii and chamfers, and 
rough turning all other diameters. 
Length of travel in the cut is 1814”; 
speed 375 sfpm; feed range from .009 
to .012”. Average depth of cut for all 
diameters is 14-inch. 


Primary reason for the big increase in 
life achieved with Wessonmetal 26 is its 
ability to stand up under widely vary- 
ing conditions. Inserts made of other 
carbides shattered or broke after 12 to 


New Film Points Way 
To Better Tooling 


One of the most dramatic technical 
sound films yet produced is now released 
by the Wesson Company for showings to 
technical and shop groups. 


Built around the development of tooling 
for an actual job—the machining of 
tractor track links—the 16 mm. techni- 
color sound film—which took two years 
to complete—records the failures as well 
as the successes achieved. The trials and 
tribulations encountered will remind 
many of their own experiences. 


Entitled “Tools of Abundance,” the film 
tells how a large manufacturing com- 
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== WESSON MULTICUT CO. 


15 pieces on one cutting edge and could 
not be indexed. This trouble was elimi- 
nated with Grade 26, which averaged 
20 pieces per edge and could be in- 
dexed to give a total of 120 pieces per 
grind. 


mittee working with Wesson tool engi- 
neers carried a specific job through to 
completion. It is the story of how coop- 
eration helps to develop and improve 
American manufacturing methods. 


This story of teamwork—supplemented 
by about a dozen other general machin- 
ing and high production operations in 
the film—provides a rational approach to 
solving other difficult tooling problems. 
For a showing to YOUR company, write 
for the film on your company letterhead. 
A Wesson man will bring it to you. 


WESSON COMPANY 
DEPT. AD 


Detroit 20, Michigan 


1220 Woodward Heights Blvd, 


\ 


= 


Worthy of note also is that the per- 
formance of Wessonmetal 26 (a “nearly 
universal” steel cutting grade) was 
achieved in comparison even with car- 
bides of a specialized nature specifically 
selected for this operation. 


—Tool Hints 


If you have an idea that you would 
like to get better tool life on a job 
than you are getting, do these things 
and you may find you were right: 


1. Check for vibration and chatter 
and eliminate all you can. Both are 
deadly to tool life. 


2. Check whether the rake angles 
are correctly ground. There is a 
best combination for any job. 


3. Check whether you have the ideal 
combination of speed and feed. 


4. Check whether tools are changed 
before they get too dull. Dull tools 
wear faster than sharp ones. Keep- 
ing them at work is false economy. 


5. Check tool after each sharpening 
against the tool PRINT. This is ex- 
cellent insurance. 


None of these suggestions are new. 
But they are still keys to better tool 
performance. 


(P.S.—A sixth method is to call in 
a Wesson man) 
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Radial Drill 


Radial drill operation is easier and 
ster because of push buttons used to 
place conventional levers and hand- 
eels in a new line of 13 and 15-in. 
umn radial drills. Pushing a button 
ses or lowers the arm; traverses the 


id left or right: clamps or unclamps 


e arm, head or column, and will also 
ift the gears. 

Equipment in this Hydra-Power line 

hydraulically actuated. All push 
ittons are located in a single panel. 
sitioned for easy reach of the oper- 
tor. 

\ single, integrated electrohydraulic 
trol system simplifies supervision of 
ie operation of all components. 

\ prime feature of the unit is its pre- 
lective spindle speeds and feeds, mak- 
ig ‘it possible to select the spindle 
peed and feed for the next operation 
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while the current operation is being 
performed. When the current operation 
is complete, the operator pushes a but- 
ton and the new speed-feed combina- 
tion is automatically selected by the 
hydraulic device. 

The large diameter quill is mounted 
on precision bearings as close to the 
work as possible. The bearings re- 
main at the same distance from the 
work point as the tool is fed. The spin- 
dle is equipped with an adjustable 
counterbalance to offset excessive 
weight of special tools and adaptors. 

Other features of the Hydra-Power 
radial drills include: an automatic tool 
ejector for quick, easy tool changes; 
36 spindle speeds in either of 4 ranges; 
and 18 feeds including 8, 1115. 14, 18 
and 27-thread leads. 

To assure safety, the drill arm cannot 
be raised or lowered while clamped. 
Safety stops prevent overtravel of the 
arm in raising and lowering. and over- 
travel of the head in traversing. To 
prevent gear changing while the spindle 
is rotating at high speeds. a special hy- 
draulic interlock is provided. 

Morris Machine Tool Co., 933-37 
Harriet St., Cincinnati 3, Ohio. 


T-12-1551 


Hack Saw Blade 


\ single double-edge blade has been 
developed to handle all thicknesses of 
metal-cutting. Eighteen teeth on one 
edge are designed for general heavy 
cutting such as on bolts, pipe and rod; 
24 teeth on the other edge are for cut- 
ting thin sections such as sheet metal, 
light tubing, thin wall conduit, ete. 

G. W. Griffin Co., Franklin, N. H. 

T-12-1552 


Profile Recording Device 


Profile of internal and external ma- 
chined and finished surfaces re- 
corded on a permanent magnified chart 
by means of a mechanical-electronic in- 
strument called the Proficorder. 

This instrument records (1) waviness, 
bows, steps and other widely spaced 
irregularities, with surface roughness 
omitted; (2) roughness irregularities 
alone, with waviness omitted: or (3) 
the combined roughness and waviness 
profile. Selection of which record is 
made is by push buttons on the instru- 
ment’s control panel. Besides the in- 
formation outlined, a meter on the con- 
trol panel also shows the average height 
of the roughness profile being recorded. 


This Proficorder includes a tracer, a 
pilotor, and an amplicorder. All work- 
ing parts are mounted on or in a desk 
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console The piece being profiled 
- placed on the Pilotor base plate, and 
the piloting mechanism moves the tracer 
ina pl ine pal illel to the work surtace a 
im. per second, over any desired 
length of trace from 1/16 to 11/2 in 

The Tracer, a differential-transform 
er ivpe tt insducer, has a stylus with a 


diamond tip of 0.0005 or 0.0001-in. ra- 


lius which moves along the surface: 
othe output voltage of the tracer 

modulated in accordance with the 
vertical position of the stvlus. Six ver- 
tical magnifications are provided from 


0.000025 to 0.0005 in. per chart paper 
division and are selected by push but- 
tons on the control panel. 

\ gear shift lever on the recorder 
chart drive provides 7 horizontal mag- 
nifications, from 0.001 to 0.100 inch 
per chart paper division. 

Micrometrical Development Corp.. 
2821 S. State St.. Ann Arbor, Mich. 


T-12-1561 
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Model E 
12” - 16" Chucks 


PARALLELISM 


MANUAL and AUTOMATIC 


controlled hydraulic operation 

to work table. Can be arranged for 
complete automatic cycle grind. 
TABLE MOUNTED Diamond Dresser 


with dial control. 


Model E Hydraulic Rotary 


Chucks) has taken an honored place 


* STEPLESS VARIABLE SPEEDS 
to table and chuck rotation. 
Tiltable chuck. 


HAND and AUTOMATIC 
WHEEL FEED 


with power retraction. 


Surface Grinder (12 and 16” 
in the Arter Family of Machines 


after attaining a record of performance to which we point with pride. 


ARTER GRINDING MACHINE COMPANY 


WORCESTER 5, M 


ASSACHUSETTS 


Jigmatic Automatic Tape Controlled Positioning Table © Rotary Surface Grinders 
Flat Circular Cutter Grinders ® Internal Grinders ® Cylindrical Grinders ® Carbide Tool Grinders 


AGENTS IN INDUSTRIAL 


CENTERS OF 


UNITED STATES AND CANADA 


FOR FURTHER INFORMATION, USE READER 


156 


SERVICE CARD; INDICATE A-12-156 


Cleaning Machine 


\ work-carrving platform comb 
Totary motion with vertical up-and-d 
agitation is the prime feature desig 
developed Mag 
\ja-Lif cleaning machine with 
Work is moved 


and down 120 times per minute: at 


into the recently 
vertical motion.” 


same time it is slowly rotated. ( 
loose chips. casting sand and sin 
industrial soils are quickly and ea 
removed from intricate castings. 
\fter completion of the was! 
cycle, the platform is raised to unlo 
ing position. The rotation of the w 
continues for a few seconds to ¢ 
pletely drain all liquids ins 


recesses of the part being cleaned. A 
hold-down device is released and_ the 
operator transfers the work to the rinse 
machine where the process is repeated 

The cleaning unit requires no special 
foundation and can be installed in any 
existing production line. 

Magnus Chemical Co.. Inc.. Dept. T 
Equipment Div.. Garwood. N. J. 


T-12-1562 


Work-Holding Jig 


An automatically self-centering work 
holding device. the John’s Drill jig. has 
two moving master jaws that work o: 
a right and left-hand Acme thread. tha! 
allows them to come to the same di- 


tance from center every time. The sel! 
centering action will hold within 0.001 
inch or better. 

It gives precise. instant centering 
rigid clamping of work. fast chucking 
visibility and adequate chip room. | 
is economical whether used on_ short 
or long runs. The self-centering fea 
ture offers an extra advantage when the 
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is used as a milling vise. 


John’s jig is particularly suit- 
tor precision cross or end drilling 
sund. hexagon, or square stock, and 
dard or odd-shaped smooth or rough 

tings. from 1/8 to 8 in. OD. 
. Standard removable slip fit bushings 
holders are available to drill cen- 
r mean-off-center holes from #60 to 
)2-in. drills. Special bushing hold- 
for multidrill operations are easily 
led 


The tool is available in three sizes. 


~ 6. 8 and 14 in., and in jaw openings of 
A, ) 41/4 and 71/4 in. Bases are available 


mounting the jig from 1 te 18 in. 

| the working surface. The handle is 
eversible. 

Heuser Mfg. Co.. 1638 N. Paulina St.. 


Chicago 22, IIl. T-12-1571 
Dynamic Balancer 
he Quick and accurate location of the 
se it-of-balanee in two planes of corree- 
d on, as well as information on the 
a ount of correction necessary, is sup- 
ny plied by a recently developed electronic 
lancing machine. Correction measure- 
I ents are indicated on a meter and 
ingular location of the out-of-balance 
pointed out by means of stroboscopic 
mp. The machine may be used by an 
k 
a 
le 
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UPPER LEFT — Connors Steel Division, 
Birmingham, Ala. GENTER — Steel 
Specialties, Inc., Baltimore, Md. LOWER 
RIGHT — Vulcan Stee! Co. Division, 
Boston, Mass., office and warehouse 


improving service to you 


Additivnal sales and distribution outlets—in key areas— 
mean VULCAN Tool Steels are directly ahead of you. 


The big advantage is that you will find it easier to obtain 
the exceptionally high quality tool steels produced by 
VULCAN. VULCAN’s emphasis on forging adds assurance of 
high quality. 


Your end result is the finest tools and dies you can make. 


VULCAN Tool Steels are available in all types, shapes and 
sizes. See your nearby VULCAN representative, or write 
for VULCAN Tool Steel Data bulletin, with your represent- 
ative’s location. 


rucible Steel Co. Division 


H. K. PORTER COMPANY, INC. 
Aliquippa, Pennsylvania 


Offices in Pittsburgh, New York, Cambridge, Baltimore, 
Birmingham, Detroit, Lansing, Chicago, Milwaukee, St. Louis 
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unskilled after only briet 


mstruction 


rator 


and balancing of compon 


ents often is accomplished within 30 
seconds 

This unit, the Type 1250, measures 
out-of-balance masses as low as 0.0013 
percent of total weight. 

Control switches select either right o1 


left-hand 


readings of each plane are independent 


plane for correction and 
of the amount of unbalance in the other 

Parts or assemblies up to 13 in. long 
5 in. wide and 10 Ib. in weight can be 
handled. All controls are 
those necessary for operators’ 

The Hickok Electrical 
Co., 10649 Dupont Ave.. 
Ohio 


preset except 

use, 
Instrument 

Cleveland 8. 
T-12-1581 


Lathe 


The Harrison 
10-in., quick-change, geared-head lathe. 


ll-inch swing, 24 or 


which offers an 18-in. swing in gap and 
a 4\5-in. width in front of faceplate, is 
designed for sturdiness plus high pre- 
cision. Equally adaptable for toolroom 
or production work, this small, versa- 
tile, low-cost lathe offers eight spindle 
=peeds of 42-960 rpm. 
is available with a two-speed motor, 
allowing 16 spindle speeds of 31 to 1440 
rpm. 


Alternative range 


The carbon steel spindle, with long 
taper key drive nose LOO, is splined 
and bored to pass 1'4-in. bar. 

The bed is of half-box form with uni- 


BOYAR-SCHULTZ 


SELF CONTAINED UNIT 


BOYAR - SCHULTZ CorPoORATION Dept 


BROADVIEW, 
FOR FURTHER 
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Boyor-Schultz 


@ A motor driven, 
spindle automatics—odaptable to any other single 
spindle machine. 


@ Signal light warns when machine needs restocking. 
@ No feed finger scratches. 
@ No chamfering bar ends. 


e@ Greater accuracy from start to finish and a min- 
imum of bor end waste. 


@ Seven sizes—3 32" to 112” diameter capacity. 
@ Patented hydraulic controls. 

e@ Reversing switch returns piston for restocking. 
@ Minimum installation time required. 


INFORMATION, USE READFR SERVICE CARD: 


$200 PER YEAR SAVINGS 
Improved HYDRA-LITE Hydraulic 


Feed eliminates feed fingers. 
self-contained unit for single 


iLLINOIS 
INDICATE A-12-158 


D-S, 2004 SOUTH 25TH AVENUE 


form thickness throughout, and is 
ribbed and cross-braced to prevent 
flection or twist under the heaviest 
within the 


ting load 


machine. 


capacity ot 


lathe are: 
length of 51 or 67 in.: bed depth, 
in.; 24 o1 


Dimensions of the 


10 in. between centers: ( 
in. bed-width over shears: 8'<-in. sw 
over saddle; 7-in. max cross slide f 


2¢,-in. max top slide feed; 4-in. mov 


ment of loosehead spindle; 8 or 
\-in. diam 
,-in. 


screw with 4 tpi: range of threads is 


spindle speeds; 
bored to 


spi 


pass: leadi 
to 60 with 36 speed gearbox. 

Distributorships for the unit are now 
being assigned in the United States by 
Stanley Sheppard, 30 Church St., New 


York 7, N. Y. T-12-1582 


Abrasive Wheels 
For Portable Grinders 


Extra 


strength and safety are de 
signed into the high-speed abrasiv: 


Simex Red wheels because of a specia! 


safety web backing of spiral wound 
rayon auto tire cord. 
These lightweight, rigid type reir 


forced resinoid bonded abrasive whee! 
may be used on portable disk type and 
Made in de 


pressed center or raised hub shape in 7 


right-angle type grinders. 


REMFORCED 
ABEASIVE CUTTING PART 
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diameters by 46 and '4-in. 
esses, they are useful for particu- 
rough production grinding such 
flash and 


ragged sur- 


nding welds, removing 


cleaning up rough 
and edges, and for all types of 
Their fast abrasive cut- 
ction permits heavy stock removal 

durable construction provides 
ially long wheel life. The wheel 
is made like a conventional grind- 
wheel from a mix consisting of 
sive cutting particles and synthetic 
agents, 


ess steel. 


bonding reinforced with 


cellulose fibers crisscrossed and 
ted together throughout the wheel 
In addition to the extra safety 
backing on the top side, the under. 
erinding side has a layer of rein- 
ing fabric for added strength in all 
tions of force applied on the wheel. 
knurled or filetype pattern 

he grinding or cutting side of the 
els to increase their cutting action. 
For weld grinding work. the leading 
ve of the is used at about a 
deg angle with the work so that ae- 


wheel 


illy it cuts away the excess metal 
stead of grinding it down. Finishing 


cleaning up is then done with the 

iding side at about a 15-deg angle 
vith the work. 

Simonds Abrasive Co., Tacony and 
Philadelphia 37. Pa. 
T-12-1591 


Fraley Sts.. 


USE READER SERVICE CARD ON PAGE 
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Hydraulic Control Device 


\ back pressure control system for 
hydraulic combines the func- 

ms of pressure sensing element, con- 
trol pilot and control valve in a single 
init 

device, 


circuits 


called the Micro Delta P 
provides square-wave pres- 
ire. response, microsecond control 


controller, 


without hunting and constant pressure 

throughout full flow range. 
Industrial Engineering Corp.. 

oodbine. 


525 E. 
T-12-1592 


Louisville, Ky. 


Dial Index Feed 


An automatic dial index feed for use 
on Benchmaster and other 
punch and on drill 
converts a standard machine to almost 
full automatic With special 
one-purpose it Operates at rates 
up to 6,000 strokes per hour. ‘Installa- 
tion of the unit to the machine is fast 
and simple. 

The rotating table is actuated with 
each stroke of the punch press ram o1 


types of 
presses presses, 
operation. 


tools, 


DAVIS 


"REDUCE SPECIAL GAGE costs 


At 


POINT OF DESIGN 


LABLE FROM sTOC K 


FREE 64 pag 


— 


e 


for special indicotor for 480 node of of in- 
dicator gages. 


; | A. G. Davis Gage & Eng. Co. TE-1 
| GENTLEMEN: Please rush me FREE cat-! 21435 Dequindre Rd., Hazel Park, Michigan 
| clog #8 on Davis gage 
| ‘Tracing templates sent to j NAME POS. | 
gage design engineers. | COMPANY 
ADDRESS 

| SEND TODAY FOR YOUR COPY | = 
city ZONE STATE | 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDUSTRY'S NEW 
STANDARD FOR 
PROCESS AND 
DESIGN ENGINEERS 


New 64 page catalog gives 
complete engineering and 


gage 


stock components... 
for 60 models of flush- 
pin gage blanks. _ 


INDICATE A-12-159 
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the POWER 


you need 
in 1/, less space... 


CYLINDERS | 
TIE ROD-LESS_ ! 


¢ air and hydraulic 
« meet JIC standards 


O-M's special interlocking mech- 
anism strips unnecessary bulk, does 
away with tie rods and out-sized end 
caps ... saves up to 1% the installation 
space required by conventional-type 
cylinders of the same bore. 

This internal locking feature means 
less maintenance, too. O-M cylinders 
are easier to clean, inspect, remove, 
disassemble and service, with no 
alignment problems in re-assembly. 


Available in complete range of sizes 
(1% to 8” bores), with standard, 2 to 1 
or oversize rods. All steel construction 
with bearing bronze. Completely in- 
terchangeable parts. Immediate de- 

livery on many sizes. 
Write today for 
FREE CATALOG! 


» MAIL COUPON NOW! 


ORTMAN-MILLER MACHINE COMPANY 
13 143rd Street, Hammond, Indiana 
Have representative call 1 
! [) Send latest catalog l 
Nome Position 
Company 
Address 


the drill press quill. 
loaded and 


under the 


Workpieces are 
automatically positioned 
punch or drill for the ma- 
chining operation. The table may be 
either hand loaded or hopper fed. 

index 
These feature a 12 
table diameter with choice of 
10 or 12. stations. 


up to 24 stations can be supplied upon 


Two models of the automatic 


feed are available. 
or 15-in. 


larger tables and 


-pecial request. 
Benchmaster Mig. Co.. 1835 W. Rose- 
Gardena, Calif. T-12-1601 


erans Ave., 


Hobbing Machine 


The Hamilton Tool Co., 
Hanover Sts.. Hamilton 4. 


developed an alternate 


Ninth and 
Ohio. has 
design for its 


No. | small gear, precision hobbing 
machine. The new feature, which is 


adapts the 
machine to the use of existing tooling 
regardless of style or make of hobbing 
machine for which the tooling was con- 


optional at no extra cost, 


structed, 

As a result of this feature. existing 
workholding utilized 
to obtain the Hamilton hobber’s feature 


fixtures mav be 


ot independent selection of speeds, 
feeds and indexing. T-12-1602 


Automatic Cutoff Unit 


This compact. nonferrous metal cut- 
off machine, the Model M-16, offers both 
speed and precision results. In a specific 
application on brass solids of 1 sq. in 
cross sectional area, it produces ®,-in. 
pieces at the rate of 12,000 per 8-hour 
lay. 

It can be set up to cut any desired 
lengths. The machine has an automatic 


JIG & FIXTURE 
COMPONENTS 
Just a Few of the Many 


NEW 


in our Line of 500 Components 


GA 


SURE LOCK 
FIXTURE KEYS 


dy iit 
DOUBLE CAM LEVERS 

Ht 


FLAT NOSE HEEL CLAMPS ||; 


Soft for Alteration 


X 
EQUALIZING ADJUSTABLE 
“C” WASHERS TORQUE SCREWS 


FINEST QUALITY STANDARDS 
For Your Tooling Program 


Hundreds of time-saving, money- 
saving components shown in our 


CATALOG ai 


66 PAGES 


Write for your copy! 
Tracing sheets available 
for every part 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 
INDICATE A-12-160-2 
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| for bar stock and turns out work 
th a milled-like finish. Fully auto- 
operation is also furnished by 
stone Model M-75—-a larger cutoff 
ichine for ferrous metals using an 

isive cutoff wheel. 

Stone Machinery Co.. Ine.. Manlius. 


N.. ¥. T-12-1611 


Automatic Milling- 
Grinding Unit 


Multiple-bladed milling cutters of 
egular or special shapes may be pro- 
luced with the automatie milling and 
crinding machine manufactured by the 
Nederlandse Grossmann Co.. Ine., 
lupiterkade 10, The Hague. Holland. 
With this unit cutters are first milled 
{ ind then ground simply by exchanging 
| the milling for a grinding unit. 

Dimensions of the work are main- 
tained through control from a moving 
tapered tracer roll which passes over 
i copying template. Movement of the 


tracer roll over the template. lifting of 


the roll, replacement of the master 
| pattern, and turning of the work are 
ill performed automatically. Magnifi- 
cation of the copying device is 1:27 


or 1:11. T-12-1612 


Dial Type Milling Units 


\ line of dial type milling machines. 
more powerful than the former design. 
incorporates push buttons for easier 
operating. 

The units are built in Nos. 2. 3 and 4 
sizes and plain, universal and vertical 
-tyles for each size. To facilitate ma- 


chining operations on light metals or 


on the newer, tougher alloys. they offer 
spindle speeds in a range from 18 to 
1800 rpm for the No. 2: size, and 16 to 
1600 rpm for the Nos. 3 and 4 sizes. 
Speeds are indicated by a large dial on 
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Selecting the right hydraulic component for each require- 
ment takes years of experience — years of hydraulic system 
design and application. Picking the right supplier for all 
your needs is another problem sometimes solved by using 
more than one source. The common denominator for all 
your hydraulic problems can be the product line and ex- 
perience background of H-P-M. A complete line of pumps, 
power units, valves, cylinders and accessories plus 77 years 
of hydraulic experience is the answer in most cases. When 
you’re planning hydraulically, call on H-P-M. Write today 
for Bulletin 1101 — the handy condensed catalog of the 
complete H-P-M line. 


HYDRAULIC PRESS 
MFG. COMPANY 


2004 MARION ROAD 
MOUNT GILEAD, OHIO, U.S A. HYDRAULIC 
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Power Units Cylinders 
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the lett-hand side of the column. and 


selected by two buttons (“in- 


push 


crease’ and “decrease”’) at the console 


speed change, front of the knee, or at 
the left-hand side of the 


desired. There is no starting 


column as 
lever; push 
buttons start and stop the spindle drive. 
to 99 ipm. 
are selected by the turn of either of two 
at the 
rear operating stations. The feed in- 
dicator dial is clearly visible from either 
station. Power rapid traverse. both table 


Thirty-two feeds. from 


knobs: one at the front and one 


and cross, is at the rate of 150 ipm. 
Feeds and rapid traverse are now 
powered by an independent 3-hp motor 
mounted on the knee. 

Plain and vertical machines are avail- 
able with and without automatic table 
eveles. Automatic evcle machines mav 
be tooled up with one fixture for one- 
way single eveles. or fixtures at both 
ends of the table for two-way reciprocal 


Now Quick Change Tools... 
Vig SMALL MILLS 


%& 80% saving in 
down time 


a Only 2 inch tool 
clearance needed 


Not necessary to move 
table when changing tools 


Eliminates loosening and 
tightening draw bolt 


Tools completely eliminate the time lost 
in changing conventional type tools. . 

Complete sets are available, write for 
literature covering specifications and 
price. 


Representatives in principal cities 


PORTAGE Double-Quick TOOL CO. | 


1054 SWEITZER AVENUE « AKRON 11, OHIO 
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milling, either continuous or with ce 
safety stop. The latter type of ey: 
possible because of an automatic } 
lash device. 

The Cincinnati Milling Machine 
Cincinnati 9, Ohio. T-12- 


Magnifying Tool 


A loupe for use on most machines 
attaching it to any type of stand or 
ture, gives a 5X magnification to 


plify accurate reading. inspection 


checking of work. It may be used 
a convenient distance from the opera 
tor’s eye, for safety and ease of ey 
strain. 

Englass Co.. Ine.. 57 


Rochester 16, N. Y. 


Shady Way 
T-12-1622 


Automatic Welders 


Equipment developed for hidden o1 
submerged arc welding includes three 
welding heads, new controls and adjust- 
ments, 
power sources to give complete flexi 
bility to Lincolnweld automatic ap 
paratus. 

The welding heads, LAF-3, LAF-4. 
LAF-5, offer a choice for either a-c or 
d-c current, field or shop welding, and 
constant potential or variable voltage 
power source. Choice of hot or cold 
instantaneous starting, either for inter 
mittent welding or for precision starting 
is provided by the new operation con- 
trols which also permit choice of vari- 
able slow or fast inching speeds away 
from or to the work. The controls also 
allow choice of carriage operation to 
give stand-still starts, flying starts or 
manual control. 

Head design permits 
to fixtures, 


new accessories, and two new 


easy adaptation 
either as a complete unit or 
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components. They can be 


1) ite 
paral 


oned in any angle in three dimen- 


ir off center for round-about weld- 
and can be positioned on seam 
welding. Fine vertical adjustment 
down can be made while welding. 
er welding jaws or a welding nozzle 
nore precise placing of flux can be 
Flux flow start or stop is simply 
rolled either automatically or man- 


ectrodes in sizes from 3% in. to 
are handled by one set of drive rolls. 
separate set of easily changeable roll- 
dles ¢s-in. diameter wire. A roller 
iring wire straightener with a single 
isting screw can be swung 360 deg 
uit a vertical axis to accommodate 
e reels in any position. 
fhe Lincolnweld AC-750 
uurse gives 750 amp continuous duty 


power 

power, and has a power-driven re- 
tor control for setting current from 
mote switches. 

\nother power source is the Lincoln- 
eld DC-750, 
velding. It is rated at 750 amp, con- 
nuous duty at 40 volts, and may be 
paralleled with a second DC-750 for 
work requiring higher amperages. 

The Lincoln Electric Co., 22801 St. 
Cleveland 17, Ohio 

T-12-1631 


designed for automatic 


Clair Ave., 


USE READER SERVICE CARD ON PAGE 
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OF TODAY INFORMATION 


Spin Roll Machine 


\bsolute concentricity and centering 
on inside and outside diameters up to 
in., finished, is possible without the 
ise of collets, chucks or centers through 
ipplication of the new St. Mary’s spin 
roll machine. 
The unit, 


which converts a surface 
grinder to a universal grinder, is fully 
self-centering and_ self-ad- 


iutomatic, 


months of trial, weeks of conference. 


again 
It's ADAMAS ... again... and it's 
no surprise that Adamas tungsten 
carbide is specified at SPS... for 
Adamas tungsten carbide products 
are subject to the world's most rigid 
set of quality control procedures. 
Careful selection of materials lies at 
the heart of quality control at SPS. 
And, at SPS, where carbide is called 
upon for use in a great variety of 
applications, Adamas tungsten car- 
bide is a logical choice... for 
there's an Adamas carbide grade 
for every job. 


ADAMAS CARBIDE CORPORATION 


KENILWORTH © NEW JERSEY 


tungsten carbide tools * tool tips * dies * wear parts 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-12-163 


Standard Pressed 
Steel Company of 
Jenkintown, 
Pennsylvania is 

the world's largest 
manufacturer of 
Socket Screw 
Products, Cap 
Screws, Set Screws 
and a variety of 
other threaded 
fasteners. These SPS 
products are used 
on aircraft, home 
appliances, business 
machines, in fact, 
wherever products 
or components 
must be held 
together. 

A continuing 
program of reseach 
and development 
at SPS assures a 
lasting place for the 
Company in 
America's future. 


STANDARD PRESSED STEEL CO ENKINTOWN PENNA 3 
— 
— 
i 
A moment of decision. 
3 
¥ 
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“It's an emergency! Go to Columbia's warehouse and pick up our 


order for ATMODIE SMOOTHCUTI"” 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices. Warehouses and 
Representatives in Principal Cities. 


SUPER 60 
FULL '2 H. P.! 


the POWER QUILL outperforms, outlasts the 
outmoded lathe grinder! 


The Precise Power Quill is a small powerful high precision tool d ' Vy 
that outperforms and ovtlasts old fashioned lathe grinders, yet ) he 
the Power Quill costs less! It can be mounted on any standard f = - 2 
machine tool to mill, grind, or finish to tolerances of .0001”. —- 2: 


: Operates at speeds up to 45,000 RPM, develops up to 1/2 
, H.P. and works on any material with abrasive wheels or tungsten 
| carbide tools. 


High RPM Milling Machines 


' ATTACH THIS AD TO YOUR LETTERHEAD FOR A FREE DEMON- 
' STRATION OR LITERATURE! 


7 PRECISE PRODUCTS CORPORATION 
: 1333 Clark Street, TE-12 Racine, Wisconsin 


Quality and Precision since 1882 


Power Quills, Portable Electric Grinder Millers, High RPM Milling 
Machines, Milling Mochine Accessories, Speed lathes, Commutator 
Slotters, Grinding Tools, Rotary Tools, Carbide Tools 
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justing to all uniform diameters 
lengths. 

A single quick adjustment pe 
change-ovet from one size work to 
other. There is automatic compensa 
for speeds and feeds while su: 
speed is constant for all diameters 

Its weight of only 65 lb permits . 
portability. and it may be easily set 
by one man in a matter of minute: 

Pivot Punch and Die Corp. \ 
Tonawanda, N. Y. T-12-1! 


Noise Eliminator 


Quietaire pneumatic silencers. 
use in preventing noise-shock 
air-operated equipment, are availa! 
from C. W. Morris Co., 10628 Cloy 
dale. Detroit 4. Mich. 

These compact. all-metal units. wh 
reduce sound in noise-shock areas 


about 75 decibels, do not impair op 
erating efficiency in any way. 

There are no cartridges and no parts 
that need replacing. They are corro 
sion-resistant and are safe for any 
pressure normally encountered in in 
dustrial pneumatic service. 

Produced in four easily attached 
models, Quietaire pneumatic silencer- 
will fit almost all industrial ai 


T-12-1642 


operated equipment. 


Motor Driven Micrometer 


Direct measurements accurate to 
0.00005 in. are obtained with the re 
cently developed Model H Carson-Dice 
motor-driven electronically controlled 
precision micrometer. The actual di- 
mensions of any electrically conductive 
part are read directly off this true 
screw-thread ‘measuring instrument. 
Operation is automatic and at high 
speed. At the instant a setting is com- 
pleted a green light glows under the 
index window. Automatic control is so 
sensitive and rapid in response that the 
micrometer is stopped before any pres- 
sure is exerted by the micrometer on 
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E 
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| 
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| 
Super 30 ° 
| Grinder Millers ' 
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work. permitting measurements to 
made on fragile or flexible parts 
the same speed and precision as 
rigid parts. 
\laximum error, at maximum range, 
«s than 0.0001 in.. and no more than 
Q005 in. for measurements under 
in. Repeatability is 0.00002 in. at 
reading. Range of micrometer 
ew is 1 in.: with standard micro- 
er tip, measuring range is °4 in. 
lhroat depth is 2 in. The standard anvil 
easily removed for attachment of spe- 
| fixtures. Upper head is adjustable 
column over a range of 2 in. to ac- 
work with a maximum dimension 
> IM. 
|. W. Dice Co.. Englewood, 3. 
T-12-1651 
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Transfer Unit 


Wagner Brothers. Inc.. 463 Midland 
\ve.. Detroit, Mich.. has introduced the 
\uto-Loader. an automatic parts trans- 

mechanism which can be adapted 
inv automatic metal-finishing mech- 


anism operating with an intermittent 
motion. 

Among the unit's main advantages 
are its sturdy construction which will 
withstand the heaviest loads; simplic- 
ity of design which minimizes mainte- 
nance requirements: and the design 
features which permit the Auto-Loadet 
to accommodate a monorail conveyor 
system that operates on different planes. 

In operation, the cycle of the Auto- 
Loader is controlled by limit switches 
of the automatic processing machinery, 
actuated by an hydraulic cylinder. or 
an electric drive. to move timed 
unison with the transfer cycle of the 
automatic. Processed parts are un- 
loaded from the automatic onto the 
monorail conveyor as unprocessed parts 
are loaded from the monorail onto the 


Duplicator for Small Lathe 


The model 2-422 single motion type 
electronic duplicator is designed fei 
use with small lathes to 16 in. capacity. 
Accurate to + 0.0015 the unit oper- 
ates with a stylus pressure of 8 oz per- 
mitting soft metal templates to be used. 
Standard tool bits may be used with 
the unit. Relatively unskilled person- 
nel can operate the device which  re- 
quires no gages or form tools. The 
duplicator may be readily attached to 
or removed from any lathe and does not 
interfere with the operation of the 
lathe when used for noncontouring work. 

Because this duplicator is electroni- 
cally controlled. there are no problems 
of valve wear. leakage or temperature 
change. 


automatic. T-12-1652 Similar duplicators are available in 


for 

HEAVY DUTY 
and 

BOSSED DIES 


BUSHINGS 


EXCLUSIVE HIGH-STRENGTH DESIGN 


Lamina Ring Clamp Guide Bushings are designed expressly for use 
on heavy duty and bossed dies where large diameter pins are 
required. Due to the fact that the guide pin contacts the bushing at 
a point beyond the bearing face of the bushing head, the possibility 
of the head breaking off is eliminated. 


SIMPLE, COST-SAVING ASSEMBLY 


Like all other Lamina Guide Bushings, these heavy duty bushings are 
assembled with a wring fit in the shoe. Lamina Ring Clamp Bushings 
also are prefinished by precision honing at our plant. This not only 
eliminates distortion but saves considerable assembly time, effort 
and handling of large, heavy shoes. 


AVAILABLE IN TWO MATERIALS 
Lamina Ring Clamp Guide Bushings are available in both solid 
Ampco bronze and in hardened steel with bronze plated on the 
1.D. This latter bushing offers the 
ideal combination of long wear 
characteristic of hardened steel 
and the free-running action of 
bronze. 
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| 
’ 
RING CLAMP 
a 
GUIDE 
A. 
| 
a 
l . 
e 4 
h 
P.O. BOX 31, ROYAL OAK, MICHIGAN 
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Ye” drill operates on 5 
Ibs. to 7 Ibs. air pressure; 
¥2” drill on 20 Ibs. to 25 
Ibs. air pressure. Feed 
pressure at drill point 
averages 14x greater than 
air pressure, i. e. air 
pressure at 20 psi delivers 
280 psi at drill point. 


AIR FEED 
DRILL PRESS 


Major components of new W-T Air 
Feed. No “electrics’’. No “hydrau- 
lics’’. Installs in about 10 minutes, 
no machining necessary. Just con- 
nect to nearest air supply. 


Ingenious Air Feed gives you AUTOMATIC CYCLING FOR 


PRODUCTION DRILLING — AT 


What does it cost? The W-T Air Feed 
Drill Press is available, ready for opera- 
a surprisingly modest cost. For 
W-T 15-4” Travel Drill 
Press complete with motor and Air Feed 
is priced from $344.00. Or, if you prefer, 
you can get the Air Feed unit at only 
$185.50 to fit your W-T Drill Press (or 
any W-T type drill press up to 4” spindle 
travel). Compare these prices with any 
other Air Feed equipment! 


tion, at 


example: a 


Profitable? The W-T Air Feed is 100% 
pneumatic . . . requires virtually no main- 
. gives you fully dependable, 
low-cost, automatic performance day-in- 
and-day-out fer a wide range of produc- 
tion operations, including drilling, ream- 
ing, counterbering, tapping, burring, 
spot-facing, etc. Fits as integral part of a 
drill press head, does not interfere with 


femance .. 


LOWEST POSSIBLE COST! 


any function, swing or position of the ma- 
chine. 


4ecurate? Complete, sensitive air feed 
control—including checking and slowing- 
down at several points as well as at the 
break-through point—is accomplished by 
ingenious, fool-proof micro-valve action. 
Just by positioning a valve stop, the spin- 
dle will feed and retard as desired, con- 
tinuously and automatically—and the ac- 
curacy of the stroke will hold indefinitely 
within 0.003”. 


Available? Your local Distributor has 
W-T Drill Presses equipped with W-T 
Air Feed on demonstration right now. 
See them in action. You'll find your 
Walker-Turner Distributor listed under 
“Tools” in the yellow pages of your local 
telephone directory. Call him, today. 


WALKER-TURNER 


DIVISION - 
KEARNEY AND TRECKER CORPORATION 
PLAINFIELD, N. J. 


DRI tet PRESSES—Hand and Power Feed © AIR FEED DRILL PRESS ATTACHMENT e 


RADIAL DRILLS © Wood and Metal ( 
RADIAL SAWS © JIG SAWS ® LATHE 


utting BAND SAWS e TILTING ARBOR SAWS 
» © SPINDLE SHAPERS © JOINTERS 


BELT AND DISC SURFACERS © FLEXIBLE SHAFT MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-166 
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single motion contour to 90 deg; d 

motion to 180 deg; and two mot 

to 360 deg for application with lat 

horizontal and_ vertical 

millers and grinders. 
Equipment Marking Div., Raythes 

Mfg. Co., Waltham 54, Mass. 

T-12-1661 


boring mi 


Grinding Head 


Multi-Spiral grinding 
head for use with cutter or surface 
grinders, or milling machines, simplifies 
dificult grinding jobs yet does not re 
quire elaborate setup. It is designed 
permit universal motion in an infinite 
number of directions. Spindle motion is 
adjustable in and out on a straight line 
with the center line of the spindle 
While in this motion the spindle can be 
set to any spiral lead, right or left 
hand. With the spindle moving in and 
out, the head ‘may be set to move at 
right angles to the spindle motion 
making it possible to grind tapers 
Particularly suitable for grinding form 
relief, back-off work, straight or spiral! 
flute-grinding, the unit also may be used 
for complete sharpening of most type- 
of cutting tools. 

Spiral Step Tool Co., 5404 N. Dame 
Ave., Chicago 25, IIl. T-12-1662 


universal 


Aluminum Putty 


Devcon F, which consists of approxi 
mately 80 percent aluminum and 20 
percent plastic, may be used for repair 
maintenance or corrective work 0! 
metal. Practical applications includ: 
filling holes in castings, covering incor- 
rectly drilled holes or building up wor: 
sections. 

This new material is as easy to use as 
modeling clay and requires no special 
skill in handling. A large mass can be 
applied to a vertical surface and will 
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in or sag 
erence to aluminum and steel, as 
= to bronze. brass, or cast iron, is 
nt. It will bond to a flat surface 
in be machined to a feather edge. 
to which it is to be added need 
undercut or treated in any spe- 
vay. No volatile solvents or thin- 
re used: therefore the Devcon will 
rink or pull away during harden- 


cardless of the size of the mass 
or a specific application, the ma- 
will harden naturally in 2 hours 
rigid, strong, tough piece of metal. 
sure to heat will shorten the hard- 
period to a few minutes. Once 

ened, it is durable and permanent 
will not crack or flake off during 
machining 

paired pieces can be blast treated 
results. 

e substance also may be painted 
standard coatings and then baked. 

vill not bubble, shrink or run 1 

ilar baking temperatures. 

iemical Development Corp., Dan- 


s, Mass. T-12-1671 


Cam Locking Device 


\ new Cam Lock feature makes 
ifkin micrometer calipers easier and 
ster to operate, and holds the spindle 

» securely than the former knurled 
wk nut. Giving the lever 1% turn with 


= 
‘10 4 4 


e thumb, securely locks or unlocks 
he spindle. 
The Cam Lock now replaces the lock 
nut on 1600 and 1900 Series Lufkin 
licrometers. 
The Lufkin Rule Co., Saginaw, Mich. 
T-12-1672 


Hydraulic Shaper-Planer 


\ heavy-duty openside hydraulic 
haper-planer is equipped with the new 
ydraulic Triple Circuit to provide the 
orrect combination of cutting speed 
nd force required to machine each 
ype of materials most economically. 
lhree distinct cutting ranges are avail- 
ible including high speeds for low 
utting force; medium speeds for medi- 
im cutting force; and low speeds for 
eavy cutting force. Infinite speeds 
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A TRANSPARENT ALL-CHEMICAL 
SOLUTION FOR GRINDING 


Lusol K-7 is a new all-chemical liquid concentrate designed for a wide 
variety of grinding operations. It is recommended for use on all steels 
and is particularly suited for cast and malleable irons, titanium, carbon, 
rubber, ceramics and plastics. Instantaneously soluable in any water, 
hard or soft, it forms a clear, transparent, colorless solution that resists 
contamination, settles chips super-fast, and remains clear after repeated 
use. It is non-foaming and runs absolutely flat under all conditions. It 
provides maximum rust protection for all ferrous metals, including cast 
and malleable irons. It maintains clean wheels at all times. 
They just don’t load up when you use Lusol K-7. For better 
grinding every time, use Lusol K-7. Write for complete 
information. 


.. . BETTER PRODUCTS FOR BETTER METAL WORKING 


F. E. ANDERSON OIL CO., INC. 
PORTLAND, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-167 
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inge from 10 to 300 fpm with maxi- 
mum return speed regardless of cutting 
speed. Maximum cross feed and verti- 
cal feed to all heads is 0.500 in 

This addition to the manufacturer's 
haper-planer line is built in 30 x 24, 
10» 30, 36 x 36 and 36 x 42-in. table 
-izes with stroke lengths from 6 te 20 
ft. in increments of 2 ft. The machine 
has a heavy column with a long joint 
face for attaching to the bed The wide. 
deep cross rail has a large bearing 
surface on the column wavy- 

Vertical feed engagement of the tool 
head permits better control by the op- 


SINE PLATE 


WITH 24° x 24° WORKING AREA 


Designed on the sine bar principle, this husky new 
addition to the Robbins Sine Plate family provides 
gauge-block accuracy to angular set ups for very 
large, bulky work pieces. Any angle is quickly and 
accurately set up by inserting the correct standard 
gauge blocks between the top plate and the base 
of the unit. 


In addition to the sturdy construction of these 
units, and to eliminate any possibility of dimensional 
inaccuracies due to distortion, gauge blocks are 
inserted at each side of the Sine Plate. Top plate is 
raised and lowered by a simple screw-type mecha- 
nism . . . positioning is simple, safe, sure. 


Smoller Sine Plotes ore also available 

in models for both wngle and com 

pound angles Thousonds ore in daily 

use Full details are in our illustroted 

cotalog Send for your free copy Complete information on these new extra-large 
Sine Plates or models built to specifications will 
gladly be forwarded upon your request. 


OMER COMPANY 


24800 PLYMOUTH ROAD e DEPT. E-4 @ DETROIT 39, MICH. 


Also producers of special gauges and fixtures 


Two of these Sine Plates used in combination also 
answer the need for any compound angle. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-12-168 
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erator. The tool head saddles. as well 
as the vertical feed slides. are equipped 
with adjustable double nuts. eliminat 
ing the problem of backlash and sim. 
plifying job setup. Tooi heads have a 
inside clapper block arrangement and 
a positive abutment to take the thrust 
of the cut. 

Rockford Machine Tool Co.. 
X, 2400 Kishwaukee St.. Rockford. | 

T-12-1681 
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Motor Load Indicator 


The MEK-2127 motor load indicato: 
has an easy-to-read scale calibrated i: 
either percent load or horse power 
Large color bands permit performance 
indications to be read at a_ glance 
Needle waver. caused by mechanical! 


vibration or minor erratic load changes. 
is reduced because the instrument is 
highly damped. 

The conversion unit may be mounted 
near the motor starter and light cor 
trol wires can be connected to the il 
dicator. Dual voltage units are adjus! 
able for operation on either 220 or 44 
volt systems. Special scales can be suj 
plied for any type motor or load. 

Machinery Electrification. Inc... Dep 


SRR. Northboro. Mass. T-12-168 
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niature Geared Motor 


geared motor, designed for use in 
ting devices and similar applica- 
is a compact. powerful subfrac- 
| horsepower speed reducer pow- 
by a 2-pole shaded pole induction 


iotor and equipped with a fan for cool 


operation under high temperature con- 
ditions. Horsepower of the basic motor 


1500 to with out- 


available from 

put speeds available from 1 rpm and 

faster. The basic induction motor is 

also available without the gear housing. 
lovd Seruggs Co., Festus. Mo. 


T-12-1691 


Micro-Height Gage 


The Micro-Height gage, manufac- 
tured by The Greist Mfg. Co.. New 
Haven. Conn.. is used for fast and accu- 
rate laying out and inspecting of metal 
dies. It is read in the same manner as 
i micrometer without further calcula- 
tions of any kind. 

The basic gage has a 2-in. direct 


Let’s cut out the 


DOUBLE TALK 


... about TAPS 


Let’s all admit a few general facts: 


@ There are some 23 tap manufacturers in the U.S., all making 
ground thread high speed steel taps of excellent quality — 
properly hardened, accurately ground, carefully inspected. 

@ They're all sharp, uniform, accurate, rugged, controlled and 
dependable. 

@ Everyone knows that taps from one good manufacturer will 
perform pretty much like taps from almost any other good 
manufacturer. 


So what can be said, more, about TAPS? 
Briefly... and it’s NEWS to you... there’s this: 


1. Cromclad Taps have a special hard chrome surface 
treatment (less than .00005” thick) developed by 
us specifically for taps. 

2. This unique Cromclad treatment reduces friction, 
loading and metal seizure — resulting in a 
substantial increase in tap life. 

3. Cromclad treatment differs from conventional 
chrome plating in that it will not peel or chip 
even after sharpening. 

4. Slippery-smooth, free-cutting action permits 
Cromclad taps to cut closer to their own size under 
normal conditions. 


vr, 5. Unconditional guarantee goes with Cromclad 
\ Taps. If they do not perform to your satisfaction, 


they may be returned for full credit. 
6. Cromclad Taps are sold at no extra cost over 
conventional ground thread high speed steel taps. 
7. Attractive quantity discounts are available on an 
above-board basis, quoted openly in our price list. 


TAPS 


We invite you to read these 7 points over again . 
x ~~ —then mail coupon today for detailed price list. 

NEW ENGLAND TAP CO. 1 Endicott S1., Norwood, Mass. ; | 
i Send price list on Cromclad Taps to 

Person 
Company 
Street 

| City & State_ | 
| Advertisement () 1955 | 
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reading in thousandths which is easily 
increased to 3 in. by reversing the 
scriber. By adding a 3-in. riser to the 
base, as shown in the illustration, the 
gage’s capacity extends to 6 in. To 
determine distances between heights or 
holes, the steel scriber is replaced by a 
dial indicator. 

Patent rights to the Micro-Height 
gage recently were purchased by Greist 
from the Fairfield Gauge Co. of Bridge 
port, Conn., and are distributed na- 
tionally through industrial supply 


houses. T-12-1701 


Shielded-Arc Welder 


Circular welds on large round as- 
semblies up to 13 ft long are produced 
with this general-purpose, semiauto- 
matic. shielded-are welding machine. 

A 19-ft long steel bed supports a 
variety of fixtures that are moved along 
the bed to suit assembly length varia- 
tions. Fixtures have a motor-driven 
headstock, tailstock with live center, 
rest blocks for supporting the parts dur- 
ing loading and roller steady rests that 
support parts during welding. Axial 


FOR GREATER::: 


PRODUCTION EFFICIENCY SAVINGS 


ing experience is at 
your service. Tell us 


in tiles: 


MOLINE TOOL COMPANY 
100 20TH STREET 


MOLINE, ILLINOIS 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-12-170 


motion of both head and tailstock 
controlled by air cylinders. 

After circular parts to be welded 
positioned on the fixture rest 
head and tailstock centers are advan 
by their air cylinder controls to hi 
the parts firmly in correct location d 
ing welding. Because of the design, | 
tailstock center moves to a fixed p 
determined location while the headsto 
center adjusts itself to expansion varia 
tions of the assembly during welding 

Push-button controls for the two 
motor drives on the head operate 
bring the welding head to correct verti 
cal and forward location to accomplish 
the proper weld. Fractional horsepower 
motor and lead-screw drives power thi 
in-and-out and up-and-down head mo 
tions. 

With the welding head positioned, 
the assembly is rotated by a 1-lip 
motor during the preheating and weld 
ing operation. When the area to ly 
welded is sufficiently preheated, the 
welding operation is initiated. Flux is 
automatically gravity fed to the weld 
area from a hopper, while welding wir 
advances automatically during assemb|) 
rotation. This welding operation is co: 
tinued for one or more passes until thir 
desired amount of weld deposit is at 
tained. 

Excess flux falls onto a mechanical 
oscillating conveyor under the fixture 
and is moved by the oscillating conveyor 
to one end of the machine. 

Expert Welding Machine Co., 17144 
Mt. Elliott Avenue, Detroit 12. Mich 

T-12-1702 


Special Purpose 
Wet Blast Equipment 


A rotary automatic unit, designe 
for fast production cleaning of ele 
tronic receiving tube leads in orde 
to assure a good joint, is capable o 
blast cleaning, rinsing, drying and uw 
loading at the rate of approximate! 
1200 parts per hour. Use of this we! 
blast method in this case has replace 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


| — COMPANY DESCRIPTION 
_ \-12-226 Ace Drill Bushing Co., Inc. ........... Drill G describes a variety of sizes and beter — 
-12- All Socket Cap Screws—General catalog G55 contains stock listings and ad- 
| vantages of fastener experiences. (Page 237) 
A-12-23 The American Brass Co. .........+++- .Drawing Brass—Booklet B-39 contains information on the of 
Formbrite. (Page 23) 
e A-12-199 American Broach & Machine Co. ..... Broaching Machines—Catalog 450 describes broaching the Baars; — 
age 
4 4-12-18 American Drill Bushing Co. .......... Drill Bushings—Catalog indicates the wide range of bushings and location 
of nearest distributor. (Page 13) 
' A-12-216-2 American Machine & Foundry Co. ...Drill Press Vise—Fourteen-page folder on instant-change drill — —— 
(Page 216) 
A-12-183 B.C. Ames Co. Dial Indicators—Catalog describes the Ames line of indicators 
(tage 
. A-12-178 Armstrong-Blum Mfg. Co. ............ Metal Saws—Catalog C-55 contains data on Marvel saws and high-speed 
‘3 saw blades. (Page 178) 
A-12-214 Carbide Tools—Eighty-eight-page catalog on carbide tools, including selec- 
{ tion tables and recommended applications. (Page 214) 
A-12-194-1 Barksdale Valves ......ccecsscccccee .-Air Valves—Folder 2801 contains information on new ‘Shear-Seal’ Air 
Valves. (Page 194) 
~ A-12-48 The Blanchard Machine Co. ........... Surface Grinding—Data on surface grinding or Blanchard a. a) 
(Page 
A-12-42 Boston Gear Works ...........seeeeee Motor Gearing—New catalog R-56 lists information on reductors and ra- 
: tiomotors. (Page 42) 
A-12-56 Campbell Machine Div. 
j American Chain & Cable ........... Abrasives — Abrasive cutting principles described in bulletin DH-301. 
(Page 56) 
; A-12-33 Carboloy, Dept. of General Electric ...Carbide Equipped Dies—Manual D-124 contains data on die enginewing.. 
(Page 33) 
A-12-242-3 Chicago Rivet & Machine Co. ......... Rivet Setters—Engineering information and rivet specifications plus illus- 
trated descriptions of automatic rivet setters. (Page 242) 
A-12-250-3 Comtor Co. ....ssseceeeseeeeseeeereces Gaging—Easy precision gaging described in Bulletin 48. (Page 250) 
A-12-159 A. G. Davis Gage & Engineering Co. ..Gage Components—Catalog No. 8 on Davis gage components. (Page 159) 
A-12-250-1 J. Arthur Deakin & Son ............++ Die-Sinkers—Catalog D gives data on the Deakin line of British machines. 
(Page 250) 
A-12-53 DeVlieg Machine Co. ...........ceeseee Jigmils—New 2B-36 Spiramatic Jigmil described in illustrated catalog. 
(Page 53) 
d. A-12-10 Bow Magnesium Tooling Plate—Three booklets on the use of magnesium tooling 
ip plates in industry. (Page 10) 
Fr A-12-267 Eastman Kodak Co. .........+sseeeees Contour Projectors—Booklet describing the Kodak contour projectors and 
their numerous uses. (Page 267) 
A-12-258-3 Elgin National Watch Co. ............- Rotary Tools—Free booklet on Elgin Golden-Circle rotary tools. (Page 258) 
le A-12-153 Ettco Tool Co., EP Ee es Screw Tapping—Booklet showing advantages on both single and multiple 
is spindle operations. (Page 153) 
Id A-12-234-1 The J. C. Glenzer Co., Inc. ............ Live Centers—Index Circular D contains data on live centers. (Page 234) 
A-12-231 Hanna Engineering Works ............ valve catalog No. 254 includes descriptions and specifica- 
, A-12-246 Haynes Stellite Co. ons of hydraulic and air valves. (Page 231) 
‘ A Division of Union Carbide and 
Carbon Corp. Tools—Descriptions properties, sizes and recommended 
. operating data are contained in klet. (Page 246) 
| A-12-IFC The Heald Machine Co. ............++. Chucking Machine—Heald Model 170 automatic chucking machine is de- 
scribed in Bulletin 2-170-T. (Inside Front Cover) 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISER; 


Literature 
Number COMPANY DESCRIPTION 
A-12-258-1 Hill Machine Co. .............ceeeseees Riveting Machine—Booklet giving specifications for high-speed production 
riveting. ( e 258 
A-12-201 Howe & Fant, Inc. ............sscccces Turret Drill Press— Descriptive literature and time studies on i & ‘ 
machines. (Page 201) 
A-12-161 Hydraulic Press Mfg. Co. ............. Hydraulic Components—Condensed catalog of the H-P-M line. (Page 161) 
A-12-186 Jacobs Mig, Co. 2... cccicccccccccccene Chucks—Spindle-Nose lathe chucks are described in Bulletin 54A-LC. 
Page 186 
A-12-243 Kearney & Trecker Corp. tion 
Special Machinery Div. ............. Machine Tools—Booklet No. 1067 contains many solutions on metalworkin: 
problems. (Page 243) 
A-12-8 Landis Machine Coa. ........scccccecsss Thread Rolling—Advantages of Lanroll attachments are described in Bu!- 
letin G-96. (Page 8) 
A-12-229 Lucas Machine Div. 
The New Britain Machine Co. ....... = Tools—New catalog containing data on Lucas machines, rete avail- 
able. age 229) 
A-12-203 Melin Tool Co., Inc,.................6:- Cutting Tools—New Melin tool catalog and price sheet available. (Page 203) 
A-12-225 The Monarch Machine Tool Co. ....... Ready-Set Tooling—tLlustrated Quik-Tool booklet No. 306 shows possibil)- 
ties of immediate tool changes. (Page 225) 
A-12-65 Odakite Products, Inc. Finishes—Ten-page booklet gives data to improve 
surfaces. (Page 65) 
A-12-72 The Ohio Crankshaft Co. ............. Induction Heating—Booklet contains information on induction heating for 
forming and forging. (Page 72) 
A-12-184 .O’Neil-Irwin Mfg. Co. ............... Precision Shearing—Catalog gives details on both hand and power shears 
and other Di-Acro products. © (Page 184) 
A-12-174 The Parker Stamp Works, Inc. ........ Marking Machines—Literature on the complete line of Parker marking 
machines and accessories. (Page 174) 
A-12-52 Pioneer Tool Engineering, Inc. ........ Cast Aluminum Tooling Plate—Catalog 921-T shows applications, mechani- 
cal properties and sizes for use in jigs, fixtures, dies and special —" y. 
(Page 52) 
A-12-239 The Pipe Machinery Co. .............. Gages—Catalog No. 10 contains information on internal and “a thread 
gages. age 239) 
Le Cutting Tools and Components—Catalog tells the precision and time-saving: 
qualities obtainable with R and L tools. (Page 67) 
A-12-152 Ring Punch & Die Co. ................ Punches and Dies—Catalog No. 104 contains data on Ring standardized 
punches and dies. (Page 152) 
A-12-191 The Rotor Tool Co. ............cee0- Rotary Tools—Bulletin 43 contains information on Rotor D-4 air grinder 
’ and other Rotor tools. (Page 191) 
A-12-200 Sheldon Machine Co., Inc. ............. Lathes—Catalog G-55 shows new 10”, 11” and 13” swing, bench, cabinet and 
pedestal mounted lathes. (Page 200) 
A-12-27 The Measuring Tools—New catalog contains descriptive literature on Starrett 
products. (Page 27) 
Teal Collet Chucks—Practical applications of Levermatic chucks are contained 
in catalog. (Page 150) 
A-12-204 The Tomkins-Johnson Co. ............ Rivitors and Clinchors—Write for Clinchor Bulletin 847 and Rivitor Bul- 
letins 646 and 847. (Page 204) 
A-12-62 The Torrington Co. .............sceees Swaging Machines—Detailed description of rotary swagers and on — 
ilities. lage 62) 
A-12-198 Tracer Control Co. .........ceceeseees Tracer Control— Catalog on controlling standard machines for contour 
machining operations. . (Page 198) 
A-12-66 Verson Allsteel Press Co. ............. Presses—Catalogs available describing the Verson line of presses. (Page 66) 
A~-12-199 Waldes Kohinoor, Inc. ................ Grooving Tools —Twenty-page manual contains information on Waldes 
Truare Grooving Tool. (Page 199) 
A-12-228-2 West Point Mfg. Co. ..........sseeeees Toggle Clamps—Work-holding clamps are described in catalog. (Page 225) 
A-12-185-1 Willey’s Carbide Tool Co. ............ Tungsten Carbide Tools—A variety of carbide tools are discussed in three 
booklets. (Page 185) 
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ACCURATE 
TIME-SAVING 


4 INSTRUME NTS 


TOOLING 


MICRO-ALIGNMENT 
TELESCOPE 


Zero-focusing—for alignment of all 
points at any distance; increased microm- 
eter range, improved focusing drum for 
quick, convenient finding, improved auto- 
reflection and auto-collimation equip- 
ment for precise squareness setting. 


MICROPTIC LEVEL 
BI31A MARK Ill 
Improved optics, fully kynematic mount 
for protected precision bubble, tested to 
.002” in 100 ft., the universal optical 
tooling level. 


A COMPLETE RANGE OF 
PROVEN EQUIPMENT 
PRECISION AUTO-COLLIMATORS for all en- 

gineering applications. 


CLINOMETERS (angle gages) and 
PRECISION LEVELS. 


ROTARY TABLES (projection type) and 
PRECISION TESTERS for circular spacings. 


DIVIDING HEADS (optical)—projection type 
and laboratory type. 


MEASURING MACHINES—all types. 


UNIVERSAL MICROSCOPES for all shop in- 
spection and production uses. 


PRECISION SCALES—linear and circular— 
glass and metal. 


Write for complete information on any 
of these instruments to Dept. T-125. 


co. 


EQUIPMENT 


INDICATE A-12-173-1 
December 1955 


all chemical 
Mounted 
inet 


cleaning. 
vertically 
is a 6-station. air-operated rotary 
table to which 6. vertically 
work-holding spindles are 


indexing 
positioned 
attached. Each 
chuck. which, 
through 


spindle 
in turn, 
each of the 
operating stations. 
Use of different 
tures adapts the unit to the 
of a wide variety of other parts. 
Cro-Plate Co., Ine.. Hartford, 
T-12-1731 


supports a 
carries the tubes 
separate, baflled 
work-holding fix- 
finishing 


Conn. 


Constant-Voltage Welder 


\ line of 500. 750 and 1200-amp con- 
stant-voltage welders which are designed 
to allow the operator to select the most 
suitable are voltage for 
is being made by the 
land, Calif.. and is 
The Harnischfeger 


16. Wis. The 


a job at hand. 
Glenn Co., Oak- 
available through 
Milwaukee 


remains constant 


Corp.. 
voltage 


within the cab- 


quick 
selection 
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LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 
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Pharmaceutical people lay down 
the most exacting requirements. That’s why Parker was 
given the challenge to design and build this super- 
special marking machine. Dial operated, it marked 60 
needle holders per minute—no trial and error+every 
impression perfect! That’s our story. What’s your prob- 
lem? Parker can do the same for you. 


‘ So prolect your MARKET... Mark it! 


Send today for literature on the complete line 
of Parker marking machines and accessories. 


MARKING DIE “MACHINERY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-12-174 


during the entire welding evele. s 
setting the correct rod feed and 
rate produces the desired deposit 
The constant-voltage feature as 
uniform deposit, while are voltag: 
speed and travel rate all 
constant. 

Weld quality is further improv: 
cause starting and recovery are ji) 
taneous even where tack welds and 
of poor fit-up are encountered 


T-12-1741 


Contour Milling Cutters 


A method of automatically gri: 
the final shape of teeth of con 
milling cutters after hardening wit! 
the errors and inaccuracies often 
sulting from conventional harde: 
processes has been developed by Ho 
strand, Inc., 9 Addison St., Larehn 
N. Y. In addition to providing a 
racy, the special equipment used p 
mits rapid, economical production 
large or small quantities of identica| 
cutters with any tooth shape excep 
those containing concave curves of les- 
than %¢ in. 

The cutters can be resharpened « 
the face of each tooth without chang 
the established contour, and all cutie: 
are available with chip clearance o: 
the sides as well as on the tops of the 
teeth. Standard size blanks are avail 
able in widths from 4g to *4 in. and 
diameters from 214 to 4 in. They also 
can be supplied specially up to 4 in. i 


diam. T-12-1742 


USE READER SERVICE CARD ON PAGE 
171 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Special Purpose 
Broaching Unit 


This 30-ton, 60-in. stroke pull-dow 
broaching machine automatically 
broaches ten internal splines in an 
tomotive brake drum in one pass 

A hydraulically operated loadin; 
mechanism with an internal chucking 
device picks up the part off the c 
veyor line, and transfers it across 
the sliding work-holding fixture. 1! 
collet type fixture automatically clam; 
the part and moves it into broach 
position. The broach is pulled dow 
through the part, broaching ten |! 
wide splines in the workpiece. At 
end of the broaching stroke the sli 
moves out, automatically ejecting 
part back onto the belt conveyor. | 
broach returns to starting posit 
During the broaching and return stro 
the loading unit moves across on gui 
rails, picks up another part from | 
conveyor line and returns ready to ! 


load the work fixture. The machi! 
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- continuously on automatic cycle as 


as parts are coming in from the 
mvevor line. 
\n automatic conveyor unit disposes 
chips. fuil follow-up retriever 
chanism follows the broach through 
stroke 
\merican Broach and Machine Co.. 
iv. of Sundstrand Machine Tool Co.. 


\nn Arbor. Mich T-12-1751 


Cam Making Unit 


\ unit called Curvomat. has been de- 
eloped which produces cams through 
veometric action of three compounded 
-lides to assure lobes with a consistent 
ise through every 0.01 segment. The 
irface profile is generated in a con- 
nuous, sweeping motion with neither 

st nor slow intervals. A second major 
eature of the machine is that it will 
roduce an accurate cam directly from 

gineering computations without any 
rawings, templates or preliminary lay- 

it. Because calibrations are inherent 

the unit itself, there is no need for 
blank to be stamped in 0.01 intervals. 
Chis self-contained Curvomat may be 
uinted on the milling machine. 
inder or drill press to be used, al- 
ough it is not geared, linked or syn- 
ronized to that tool. Because it is 
sily mounted, the machine to which 

s attached is not confined to cam pro- 
iction, 

Bradley Machinery Sales Co.. Ine.. 
‘440 Woodward Ave.. Detroit’ 20. 
lich. T-12+1752 
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Radial Drilling Unit 


\ low-cost 40-in. Arboga radial dril 
is designed with a direct gear drive 
motor and a +4 taper in the spindle 
providing drilling capacity of 154 in 
Among features of the unit is the drill 
ejector which is integral with the 
-pindle which allows drills to be re 
moved without the use of a drift punch 

Construction of the machine provide- 
rigid operation even when the drill 
head is used at the maximum radiu- 
from the column. All controls are cen 
trally located for operator ease and 
efhiciency. 

Distributed by Masters’ with Arboga. 
118-122 Chureh St.. Newton. Ohio or 
Masters’ Precision Tools. 3613 Archer. 
Chicago 9. Ill T-12-1755 


Small Brake 


\ versatile. high quality 12-in. brake 
with an added shearing feature has 
been designed especially for model 
shops, experimental laboratories and 


MINUTE BRAKE 


high quolity 


speed ond air hardening steels. 


SENTRY Guarantees 


Quality Controlled 
Tool Hardening 


Sentry Furnaces successfully heat treat all kinds of high 


J ELECTRIC FURNACES 


THE SENTRY CO.- FOXBORO - MASS. | 


The Parsons Tool Company, Berlin, Conn., heat treats many items for many customers 
— each customer requiring ao perfect job. Circular form tools (such as shown here), 
dies and all kinds of high speed steel tools are regularly hardened with consistent 


With so many customers to please, an absolutely reliable furnace was required — 
and the Sentry Furnoce became the obvious choice. The Sentry Diamond Block 
Method of Atrnospheric Control has repeatedly proved 
itself, guaranteeing complete freedom from scale, decar- 
burization or other surface deterioration. 


Request Catalog M-46 


Tells the full story of 
uae’ Sentry Furnaces and The 
Sentry Diamond Block 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-12-175 
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ABRASIVE 


G 
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MULTIPLE-HEAD, CONVEYOR-TYPE 


BELT 


GRINDS 
AND 
POLISHES 
UP TO 


100% 
FASTER 


Operating wet or dry, the Model 680 in- : /) 
creases production up to 100°) and more, : 


MODEL 680 


Here is a high-production, semi-automatic 
abrasive belt machine for precision finishing 
of any flat and many irregularly shaped sur- 
faces. Works on any ferrous, non-ferrous, 
plastic or other material. 


over conventional grinders. You may simplify ° | 
fixtures — or eliminate them entirely. Set-up 
time is reduced substantially: a big saving “g 
where short runs are common. : 


Multiple heads allow you to combine op- 
erations which would otherwise be done on 
several machines or through repeated set-ups SEND US «a sample piece 
of one machine. Single, double or any num-_— or print for cost-and-time- 
ber of heads are available, powered by 5 or 
712 hp drive — with or without magnetic 
chuck. 

THE ENGELBERG HULLER CO., INC. 


savings estimate. Or ask to 
have one of our production 
engineers call to discuss your 
grinding problems. No charge 
—no obligation. 


THE ENGELBERG HULLER CO., INC 
312 Seneca St., Syracuse, N. Y. 


Please send complete information on new Model 680 Multiple-Head, Conveyor- 
Type Abrasive-Belt Grinder, and name of nearest distributor. 


@ 


@ FIRM 


@ CITY 


ZONE 


FOR FURTHER INFORMATION. 


USE READER SERVICE CARD: INDICATE A-12-176 


production departments where sp 
an important factor. 
Despite its small size, this m: 
is capable of developing 444 t& 
force in such operations as hen 
internal notching. bending. flatt: 
corrugating. louvering and boxir 
will shear 12 in. long mild ste: 
to 14 ga. 
Construction feature of this 
called the Minute Brake. is a sta: 
handle which is interchangeab| 
either left or right-hand use; a s 
handle may be adapted for two-ha 
operation. Instant change standard 
shear blades and stand are avail.) 
Rotex Punch Co.. 2350 Alvarado Ss; 


San Leandro. Calif. T-12-! 76) 


USE READER SERVICE CARD ON PACE 
171 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Abrasive Cutoff Unit 


\utomatic operation of almost an 
degree is possible with the Model 48 
W Bridgeport abrasive cutoff machine 
An air evlinder and hydrocheck actuat 
the head. saving labor and reducing 
wheel costs (16-in. diam. wheel). 4 
vise is also operated by the air evlir 
der. For safety, head and vise operatio: 
is integrated. Feeding mechanisn 
which grips material to be cut. moves 
it into series of limit 
switches tie these operations into 


position. A 


smooth cycle which repeats automati 
cally. Both ends of the piece being cut 
are held by vise. Coolant is applic: 
equally to both sides of cut. 

United Engineering and Foundry Co 
Wilmington 99, Del. 


T-12-1762 
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Trade Literature 


poxy Resins 

Bulletins EP-54-10a and EP-55-61 
sent results of detailed information 
Epocast epoxy resins 4B and 4-B-2 
| on 4C and 4-D respectively; cover 
vsical and chemical properties, ap- 
cations, and their characteristics in 

se. Furane Plastics. Inc., 4516 Brazil 

<.. Los Angeles 39. Calif L-12-1 


Gages 

Illustrated brochure shows and de- 
cribes company’s line of snap, bore. 
irge diameter and length gages and 
ompanion setmasters which are adjust- 
ible for all includes 
-pecification and price lists plus pro- 


dimensions; 


ding simplified method of presenting: 


specific gaging problems to manufac- 


turer for solution. Boice Mfg. Co.. 
Staatsburg. L-12-2 


Can Machinery 

Complete line of flanging. beading 
ind thread rolling machinery for me- 
dium and high speed can making lines 
described in 20-page illustrated bro- 
design and construction features 
of all equipment are described and their 
limensions and specifications listed. F. 
W. Bliss Co.. 50 Church St., New York 
L-12-3 


chure: 


Tap Holders, Drivers 

Illustrated Bulletin 4-50 discusses de- 
tails of redesigned line of tap holders 
ind drivers: includes specification and 
ipplication information. Scully-Jones 
ind Co... 1901 S. Rockwell St.. Chicago 
8. Tl. L-12-4 


Press Brakes 

Two new press brakes, the 2-30 and 
50 series, which have been added to 
company's line. are presented in 4-page 
ilustrated folder stressing design fea- 
tures and advantages. The Cincinnati 
Shaper Co.. Cincinnati 25. Ohio. 


L-12-5 


Surface Grinders 

Company’s No. 72 and 100 high-pro- 
duction rotary automatic surface grind- 
ers for machining flat surfaces on long 
run jobs in continuous. single pass 
yperations presented in Bulletin No. 
147-2; describes various models, their 
idvantages, special features and ap- 
plications. Mattison Machine Works. 
945 Blackhawk Park Ave., Rockford, 
Ml. L-12-6 


December 1955 


“Titanium 


Handy pocket folder. “Facts About 
Titanium,” contains list of commonly 
available titanium alloys. their com- 
positions, forming and welding methods. 
heat treatment and machining infor- 
mation, and comparison of titanium 
properties with those of a stainless steel] 
and aluminum alloy. Arthur D. Little. 
Inc., Mechanical Engineering Div.. 30 
Memorial Dr.. Cambridge 42. Mass 


For Free Booklets and Catalog»— 


Convenient Request Card on Page 171 


Process, Transfer Equipment 
Sixteen-page booklet describes spe- 
cial automatic process and_ transfer 
equipment emphasizing economy and 
other advantages; illustrated with 
photos, drawings and diagrams; fea- 
tures diagram of a cylinder block pro- 
duction line as typical example of pro 
duction line engineering showing how 
equipment is utilized. W. F. & John 
Barnes Co., Process Equipment Div.. 


L-12-7 


369 S. Water St.. Rockford. Il. L-12-8 


No need to hold back any longer... 


[S RARIN’ TO GO! 


... and the cutting of Titanium is no longer a 
»~ problem, either. Allison abrasive cutting wheels 
can speed your company on its way to find- 
ae ing new uses for this wonder metal. Tests prove that 
abrasive cutting is the only efficient and economical method 

for cutting Titanium, as well as many of the tough 


“new” high-temperature-resistant alloys. 


“\ The cutting of Titanium with Allison abrasive wheels is 

% al comparable in speed, quality and economy with that 
| of cutting most grades of steel. 

Tough Cut-Off Jobs 


Are Easy 


with Allison. 


THE ALLISON CO., 254 ISLAND BROOK AVENUE, BRIDGEPORT 8, CONN. 
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The way to cut many materials . . . 


Inserts Valves 


Booklet, Form B-300,  describe- Three bulletins cover Shear-Seal 
Kendex tooling, featuring 17 throw valves according to their major service 
away insert styles; illustrates how this conditions: A-5 deals with manually 
tooling saves time, cuts costs and im and foot operated air valves, 0 to 4000 
proves process Kennametal,  Ine.. psi; W-S covers manual water valves, 
Latrobe, Pa L-12-9 0 to 600 psi; and 0-5 covers manual oil 

valves, 0 to 6000 psi. All include valve 
Specialty Steels chayacteristics, flow patterns, overall 


dimensions, photographs and ordering 
data. Barksdale Valves, 5125 Alcoa 
Ave.. Los Angeles 58. Calif. L-12-11 


Thirty-two page illustrated guide to 
specialty steels defines special charac 
teristics of broad range of special pur 
pose steels in terms of end use; also 
vives information on quality controls Presses 


necessary in the manufacture of these Illustrated 4-page condensed catalog 
steels; offers aid to selecting proper includes descriptions and specification 
steel for specific job to improve tooling, tables for company’s Rousselle punch, 
fabrication and product performance. OBI inclinable and horn presses. Serv- 
The Carpenter Steel Co. 354 W. Bern ice Machine Co.. 2310 W. 78th St., 

Reading, Pa L-12-10 Chicago 4, Ill. L-12-12 


Efficiency in Cutting-obh is Important 


Practically all machining operations start with pieces cut- 
off from bars or billets. Hence, inefficiency, or lack of capa- 
city, in the cut-off department can hold up or stagnate the 
entire plant 


A. Are all-ball-bearing and provide a 
quick return theretore they run 
FASTER than other yn the same 
vork 

B. Can apply as much a 1200 pounds 
feed pressure—two to ten times as 
much as other hack saws and band 

( Are fully automatic requiring no 
more operat ittention than an auto- 
matic @crew mac e, and set-up for 
t bar ze and cut-off length is 

xt ely « 

D. Use kal high speed 
hack-saw blade the | of saw 
blade tha he reatest 
number of square inches of metal cut 
pe ik ir of blade cost—two to ten 
tir or re ; much as any 


E Because of their exceptional sturdiness, ball bearing , 
reciprocating frame, ability to tension the blade 
ruly taut’, their accuracy is dependable 


if you ore mot using modern. improwed MARVEL NO. 64 and-9A production 
hack sows coll the local MARVEL Field Engineer and get his production 
ond cost estimotes on your work—to compore with your experience records 


THE MARVEL 
NO. 6A AND 9A 
HEAVY DUTY HACK 


SAWING MACHINES a 


The composite MARVEL High-Speed-Edge 
Hack Saw Blade—cuts any machinable mate- 
rial efficiently. There is no time lost chang- 
ing blades for different types of steel; no 
time lost replacing shattered blades, because 
MARVEL High-Speed-Edge Hack Saw 
Blades are positively unbreakable. These su- 
perior blades have the finest high speed steel 
cutting edge welded to a strong alloy steel 
body. They will stand-up under the highest 
speeds and heaviest feeds attainable on any 
make hack saw. Can be safely tensioned 
tauter than any other blade—cut-off not only 
straight but also square and with less stock 
loss 


Write fer cateleg C-55—show ng 

series of Metal Sowing 

Mochines and Soeed 

Edge Hock bow Blodes ond Hole 


ARMSTRONG-BLUM MEG. CO. 5700 West Bloomingdale Avenue Chicago 39, U.S A 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-178 
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Steel Fabrication 

Fabricators’ Handbook provides 
to-date information on forming, m 
ing, cutting, joining, heat treating 
pickling, and finishing stainless st, 
plus complete section of reference 
including compositions, characteris 
tolerance, gage and weight charts. 
version tables, ete.; well illusty 
with photos, drawings and graphs 
quest only on company letterhead d 
from Crucible Steel Co. of Amey 
Oliver Bldg.. Pittsburgh 30, Pa 


Jig Borers 
Line of Electrolimit jig borers 

sented in extensively illustrated. 
page brochure discusing operat 
showing construction, special featy 
and advantages of units, outlining ¢! 
specifications and suggesting approp 
ate applications. Pratt & Whitney ( 
Inc., West Hartford 1. Conn. L-12-13 


Boron 

Sixteen-page “Handbook on Boro: 
Carbide and Elemental Boron” provid: 
technical information on materials 
made by the company for use in atomi: 
energy field. Norton Co., Worcester 6 
Mass. L-12-14 


Centerless Grinders 
Company’s No. 12 and No. 12% pr 
cision centerless grinders covered in 
26-page catalog which includes 56 
photos and sketches showing construc 
tion, special features. operation details: 
includes specifications and discussion 
of standard and extra equipment; also 
describes variety of applications and 
automation ideas for centerless grind 
ers. Landis Tool Co., Waynesboro. Pa 

L-12-15 


Punch Presses 

Twenty-page catalog, “Profit from 
Presses,” illustrates case histories of 
punch press applications in 34 different 
manufacturing plants; action photos i! 
lustrate the discussions of the vari 
ous operations. Diamond Machine Too! 
Co., Pico, Calif. L-12-16 


Aluminum 

Illustrated 52-page booklet presents 
technical data and tooling information 

“Machining Kaiser Aluminum with 
Automatic Screw Machines”; tables 
cover speeds and feeds for cutting, skiv- 
ing, cutoff, drilling, reaming, boring. 
counterboring and trepannig, recessing. 
box tools and hollow mills, threading. 
thread rolling, cross slide knurling and 
turret knurling; drawings and photos 
show proper tool angles for machining 
various alloys suitable for screw ma- 
chines. Technical Editor, Kaiser 
Aluminum & Chemical Sales, Inc., 228 
N. LaSalle St., Chicago 1. Ill. L-12-17 
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ernal Grinding 

ree folders describe and illustrate 
sany’s special equipment for in- 
| grinding. First covers Series 800 
frequency wheelheads, including 
olete technical data on the wheel- 
is plus information on alternators 
high-frequency motors. Second 
ribes automatic sizing, illustrating 
int air, solid plug and diamond siz- 
with schematics. Third deals with 
process controller which provides 
istical quality control for accurate 
form production. Bryant Chucking 
nder Co., Springfield, Vt. L-12-18 


Marking Tools 
“Marking Tools and Marking Equip- 
ent” covers range of tools from hard 
nps to automatic marking machines. 
products on which they are used, 
d various fixture setups for marking 
perations. Geo T. Schmidt, Inc., 4100 
Ravenswood Ave., Chicago 13. Il. 


L-12-19 


Pneumatic Tools, Equipment 
Illustrated catalog presents details of 
line of pneumatic tools and equipment 
including automatic air line filters, air 
presure regulating valves, automatic air 
line lubricators and pneumatic grind- 
ers: describes construction, main fea- 
tures, specifications and prices. M-B 
Products 46 Victor Ave., Detroit 3, 
Mich. L-12-20 


Diamond Wheels 
Twenty-four page catalog gives speci- 
fications and prices for line of resinoid 
bond diamond wheels: drawings show 
wheel details. Daniel S. de Rimini, 
Inc., 550 Fifth Ave., New York 36, N. Y. 
L-12-21 


Materials Handling Equipment 
Condensed 50-page Catalog No. 5510 
presents technical data plus brief de- 
scriptions and illustrations of vibratory 
equipment, feeders, conveyors, power 
tools, shaft seals, selenium rectifiers, 
electric hammers and other materials 
handling equipment. Syntron Co., 340 
Lexington Ave., Homer City. Pa. 
L-12-22 


Band Saws 

Descriptive data and specifications for 
complete line of metal cutting band 
saws in capacities from 34% by 6 in. to 
12 by 16 in. presented in illustrated 8- 
page catalog; includes information on 
automatic bar feed equipment, stock 
stands and accessories; also provides 
handy blade and speed selection chart 
for cutting various materials. Wells 
Mfg. Corp., 600 Service Rd., Three 
Rivers, Mich. L-12-23 
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Each year more and more companies use super-slow-motion movies 
(up to 3200 pictures a second) to solve design, production, and main- 
tenance problems involving motion too fast for the human eye to 
follow. Some even use such movies as a sales tool. 


Kodak has just introduced a new film for this work, far more sensi- 
tive than any hitherto available. It is already contributing heavily to 
the achievements of specialists in the use of high speed movie cameras. 


But there is one high speed camera on the market so simple that a 
man can use it successfully without taking time out to become a 
specialist. It is called, simply, the Kodak High Speed Camera. For 
full details about it, write Graphic Reproduction Division... 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the Kodak y 
HIGH SPEED Camera 


| 

A 

> 

4 
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ese. PARKER - MAJESTIC PRECISION MACHINES | 


Pictured here is the home and products of 
PARKER-MAJESTIC, INC. 


ESTABLISHED 1929 


Progress for over a 


quarter of a century 


PARKER-MAJESTIC Grinders and 
Spindles are among the leading Machine 
Tools of today. 


DESCRIPTIVE LITERATURE UPON REQUEST 


ARKER- MAJESTIC, INC. 


247 DETROIT 7, MICHIGAN | 
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Field Notes... 


fhe Army Ordnance Corps has ap 
ed for cooperation of the tool and 
ilworking fields in its preparation 
comprehensive Ordnance Engineer- 
Design Handbook. The book. which 
summarize fundamental principles 
basic design data. is planned to 
.ist of approximately 180 sections of 
it LOO pages each. 

[he request made to industry is for 
of either formal or informal col- 
ons of terminologies. glossaries 

ialized dictionaries ‘or references to 

collections. 
Because ordnance engineering cuts 
ross so many fields of science and 
-hnology. information for design work 
st be drawn from multiple diverse 
ds of knowledge. Persons. organiza- 
ons or companies which have informa- 
on useful to the compilation of the 
manual have been invited by the Corps 
to contact Allen Kent. Assoc. Director. 

Center for Documentation and Com- 

munieation Research. School of Library 

Science. Western Reserve University. 

Cleveland 6. Ohio. 

Completion of the first edition of the 
tandbook is expected to require about 
hive vears 


V V 


An annual competition is being 
-ponsored by Allmetal Screw Products 
Co.. Ine.. as a stimulus to bring to 
ndustry more information about stain- 
less steel. An award of $1000 will be 
viven to the author of the article of 
most value and interest to those who 
-pecify or buy stainless steel parts or 


components. Judging of the articles. 


submitted for competition will be done 
hy a panel of four experts representing 
he steel industry: Ray G. Sloan. of 
\rmco Steel Corp.: F. Price Norris. Jr.. 
Allegheny Ludlum Steel Corp.: 
Richard Paret. representing the 
\merican Iron and Steel Institute: and 
lames D. Glenn of Crucible Steel Co. 
f America. Winners of this first annual 
iward will be announced by the com- 
iny February 15. 1956. 
Details are available from the secre- 
iry of the Allmetal Award Committee 
it the company’s office in Garden City. 


expansions 


A $2-million expansion program for 
he Seintilla division of Bendix Aviation 
orp. will be completed by the end of 
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this vear. New facilities now under con- 
struction cover 25.000 sq ft and will be 
devoted to manufacturing. and research 
on many types of electrical equipment. 
Engineering. design. research and labo- 
ratory and experimental machining 
facilities will be consolidated an- 
other, slightly smaller. new building. 
The divisional program is part of the 
$10-million expansion of corporation 
engineering facilities announced earlier. 


V V \ 


An addition which will join to the 
St. Charles Rd. plant of Shakeproof 
Div. of Illinois Tool Works is under 
construction. When completed. probably 
in April. 1956. the Shakeproof Div.. 
including engineering. manufacturing 
and sales of standard parts. will be 
consolidated in the new plant. Certain 
operations and personnel will be moved 
into the new area from the company’s 
plants at Des Plaines and Elgin to allow 
growth of present activities as well as 
growth of new activities at those faci- 
lities. 

A $90-million expansion program 
involving five of its principal manufac- 
turing plants is now underway - for 
Kaiser Aluminum & Chemical Corp. 
The plant at Ravenswood. W. Va.. will 
be the major target because of an addi- 
tional $75-million which is being spent 
to enlarge and complete the initial facil- 
ities now under construction as a fully 
integrated sheet and foil rolling mill 
Completion there is expected by early 
1957: more than a vear earlier than the 
original date set. The Ravenswood 
works will have an annual capacity of 
333.5-million Ib of commercial sheet 
and foil products as compared with 
the 250-million-Ib capacity originally 
planned. 

Vvv 

Experimental facilities at its Speed- 
way Laboratories are being expanded 
by Linde Air Products Co.. Div. of 
Union Carbide and Carbon Corp. Work. 
which involves conversion of a former 
factory building into a modern labora- 
tory and office facility. is scheduled for 
completion by next spring. Cost of con- 
struction and equipment will amount to 
approximately $114-million. 

Vvv 

A $300,000 expansion of facilities is 
under wav for Barry Controls Inc. to 
permit addition of new production pro- 
cesses to the company's current opera- 


tions. When completed, a new building 
providing 24,000 sq ft of floor space for 
idministrative. accounting, sales and 
production control offices in addition to 
enlarged production facilities, will cost 
approximately $250,000. The remaining 
850.000 is to be used to renovate the 


present Barry building. Engineering ac 
tivities are to be expanded and_ will 
utilize the office area now housed in 
the old building 


\ \ 


Wesson Co. is expanding its Cana 
dian operations with the opening of a 
new division. Wesson Cutting Tools. 
Ltd.. at 93 Leicester Ave.. Toronto. 
Initially. manufacturing operations will 
consist of standard and special single 
point tool fabrication. This is the third 
major expansion for Wesson within the 
past 12 months. 


\ \ \ 


A 35 percent increase in floor space 
has been gained by Gear Grinding Ma- 
chine Co. with the completion of a new 
plant addition. Cost for completely 
equipping the new addition for produe- 
tion of the company’s new single spin 
dle automatic screw machine is  ex- 
pected to exceed $500,000. 


\ \ \ 


Completion of the new $300,000 
plant of the Etna Machine Co. is sched- 
uled for early December. The building. 
located near Perrysburg. Ohio, © will 
provide 40.000 sq ft of floor space. Be- 
sides enlarging manufacturing area, the 
plant also will provide quarters for the 
Abbey Etna Co. sales representatives 
for Etna. 


acquisitions 


Hufford Machine Works Inc., in. 
cluding all three of its divisions. has 
been purchased from J. A. Helget by a 
group of men organized by William 
Husted of New York City. Mr. Helget. 
president and general manager of the 
company which he organized in 1942. 
has retired. All former officers remain 
with the company. New president of the 
firm is M. L. Bengtson who has headed 
the Bengtson Inc.. a firm he organized 
to engage in design of special machin- 
ery. Mr. Bengtson is a member of 
ASTE’s Chicago chapter. 


Vvv 


Ownership of Murray Engineering 
Co. has been transfered to Joseph J. 
Grum. now president. and Kenneth C. 
Martens. now secretary and treasurer. 
of Engineering Service Inc. of America. 
Announcement of the change was made 
by Murray's board of directors. Mr 
Grum, formerly chief engineer, and Mr. 
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NILSON 
PAY OFF WAYS 


@ BIG PROFITS @ BIG PRODUCTION 
®@ BIG SAVINGS @ BIG GAIN IN ACCURACY 


Forming Operation: Meter Shunts of 3/4 Wire Stock 


WHY NILSON IS TOPS FOR 4-SLIDES: 

Nilson 4-Slides are built for rugged duty 

Form both ribbon metal and wire stock 

Press capacities 8 to 75 tons, wire diameter to 12’ 


16 Models Available, Including Combinations of Horizon- 
tal Press and 4-Slide 


| YOU PROFIT BY: Automatic Operation ® Increased Pro- 
. duction © No Secondary Handling @ Improved Products 
@ Fewer Rejects ® Lowest Initial Cost 


Nilson engineers are always available for consultation on forming 
problems. Bulletin +61 sent on request. 


Nilson’s 3 tilt and 3 stationary reels handle wire or ribbon stock coils 
up to 500 pounds. 


WILSON; 


1520 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 


Automatic Chain Making Machines + Staple Formmg Machines + Wire and Stock Reels + Wire 
Straightening Equipment © Side Feeds for Presses © Wire and Ribbon Stock Forming Machines 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-182 


Martens, formerly chief die engin: 
Pioneer Engineering & Mfg. Co 
quired ownership coincident wit} 
transfer of stock from Harry L. My 
the company’s founder and _ presi 
According to the new owners, the « 
present staff, including Mr. Muy 
will remain with the organization 
erations are to be merged into and 
tinued under the original nam: 
Engineering Service Inc. of Am« 
Both Mr. Grum and Mr. Martens 
members of ASTE’s Detroit chapt, 


Vvv 


The business of manufacturing 
merchandising the Rawson coupling 
been acquired by O. S. Walker Co., 
For a number of years the coupling hia. 
been made and sold by the Washbur; 
Shops at Worcester Polytechnic Insti. 
tute. Personnel and manufacturing 
resources are being installed in Walker's 
Rockdale St. plant. The newly acquired 
business is to be carried on as Thy 


Rawson Coupling Div. of the Walker Co 


Vvv 


The Thredco Co. in Berkley, Mich 
is now being operated as the Midwes' 
ern division of Nilsson Gage Co., In 
The Berkley plant will add plain plug 
and ring gages to its current line of 
thread gages for faster and more com 
plete service according to the announc: 
ment. 


new activities 


Body engineering will be the exclu 
sive interest of the division recently 
formed by Pioneer Engineering & Mfg 
Co., Inc. It will be located in Pioneer's 
Goldner Div., and will provide complete 
body engineering services from artists 
renderings to production drafts and de 
tails. It also will contract and supervise 
construction of scale and full size 
models. 


Vvv 


Portomag Sales, Inc. has bee: 
formed to handle both national and 
foreign sales and service of Portomag 
units manufactured by Lupear’s Too! 
and Die Co. Headquarters for the new 
sales firm is at 1511 E. Nine Mile Rd 
Ferndale 20, Mich. 


A short run service, producing pr: 
totype models and short run machine: 
metal parts and stampings has bee 
instituted by Technion Design & Mfg 
Co., Inc., 262 Mott St., New York, N. } 
The new department is an integrate 
unit, operating separately from th 
company’s production contract manu 
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turing and heat resistant fixture 
partments. It was set up to allow 
earch groups, laboratories and ex- 
imental engineering departments to 
ke advantage of a rapid and low cost 
thod of procuring precision metal 
mponents and assemblies in all 
tals, including titanium, molybdenum 
d magnesium to tolerances as close 
+ 0.0001 in. 


V 


Plans for expansion and diversifica- 
in of production have been announced 
v The Gruen Watch Co. with the 
stablishment of Gruen Precision Labo- 
itories, Inc. for the engineering, de- 
elopment and production of precision 
roducts for consumer, industrial and 
lefense use. The new company, a wholly 
wwned subsidiary of Gruen Watch, will 
e located in Cincinnati. Edward H. 
\Weitzen, chief executive of the parent 
company. will be president of Gruen 
laboratory 


moves 


Detroit Reamer & Tool Co. has 
moved into its new plant and offices at 
780 W. Maple Rd., Birmingham, Mich. 
The new factory is designed to nearly 
double the company’s present produc- 
tion area. 


VvVv 


Transfer of its general offices to 
Kalamazoo, Mich., has been completed 
by Ruud Mfg. Co. An openhouse 
marked the occasion as the company 
formally established itself as a complete 
major industry in that city. For more 
than 60 years, Ruud’s general offices 
have been located in Pittsburgh. 

The West Coast Div. of H & B 
\merican Machine Co., Inc. has dou- 
bled its capacity to produce structural 
parts for military aircraft through its 
move to the new building at 10117-21 
Jefferson Blvd., Culver City, Calif. 


A new eastern Burgmaster sales 
division has been set up by Burg Tool 
Mfg. Co. at 15 W. 44th St., New York, 
N. Y. Bill McAvay, formerly eastern 
division sales manager for the DoAll 
Co., has been named to head the new 
setup, which will serve Greater New 
York area, New Jersey and adjacent ter- 
ritory as facilities permit. 


Vvv 


Jones & Laughlin Steel Corp.’s 
warehouse customers in the Detroit area 
are scheduled to receive faster service 


December 1955 


... the preferred on every job 


for time-saving accuracy and dependability 


Ames instruments have been making industrial 
measurement history for more than half a century. 
Extremely adaptable, they have solved hundreds of 
tough measuring jobs while providing unquestioned 
accuracy through many millions of cycles. Ames in- 
dicators and gauges enjoy a reputation as the finest you 
can buy. .. simply because we have a/ways employed 


expert craftsmen and the highest quality materials. 


We will gladly make recommendations on your 

measurement problems. Please send prints 

and specifications. And ask for your free copy 
of the Ames catalog. 


Representatives in principal cities 


BCAMES CO. 


> 30 Ames Street, Waltham 54, Mass. 


MANUFACTURER OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 
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Want PRECISION SHEARING at HIGH SPEED? 


184 


Check these features and you'll 
want a DI-ACRO™ SHEAR 


PRECISION — strips less than .025” wide 
accurately sheared. Thousands of 
parts exactly duplicated. 

CUTTING SPEED 
RATED CAPACITY 
EASY TO OPERATE —a woman can oper- 
ate it with little effort. 


CHOICE OF MODELS— available in four 
sizes. Widths from 6 to 24 inches. 
Four power models also available. 
ENGINEERING SERVICE at your dispos- 
al for the life of the Shear. 

PORTABLE readily moved about. 
RUGGEDLY BUILT 


rivals power machines. 


16 gauge steel. 


materials, backed by warranty. 
DELIVERY 
COST 


immediate on most models. 
that’s good too. 


made with best of 


DI-ACRO 
POWERSHEAR 


Advanced design, 
variable speed, com- 
pact, precision con- 
struction. Continuous 
shearing from 30 to 
200 Strokes Per Min- 
ute. Non-repeating 
safety clutch allows 
tion when desired. 
Vari-O-Speed and 
Standard Models, in 
12 and 24 inch shear- 
ing widths. 


SCREEN 


Send for 32-page catalog 


Gives full details on both hand 


Rollers. Mail your request toda 


Creators of Die-Less Duplicating” 


O'NEIL-IRWIN MANUFACTURING CO., 375 ath AVE., LAKE CiTy, MINN, 


LIKE MORE INFORMATION? 


operated Di-Acro Shears, Benders, Brakes, 
Notchers, Punch Presses, Rod Parters and 


* pronounced 
Die-ack-ro 
and power 
y- 
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because of the company s acquisitio: 


a new warehouse building at 12 
Hubbell Ave... Detroit. Generals 
products such as structurals. pla 


bars, strip and sheet. stainless st 
and will be 
this new stock source. L. 


wire rope available f; 
S. Roehm 


been named warehouse manager. 


Progressive Welder Sales Co.. 
now completed arrangements for off 
ing their complete line of equipme 
including standard or special desigi 
units, on a lease basis. According to 
F. McRoberts, vice-president 
eral manager of the company. preli: 
nary survey of the market has indicate: 
a popular demand for this type 
equipment leasing plan which alrea: 
has proved successful in other fields 


VvVv 


Right as sole agency for the sale | 
the United States of Canavese line « 
lathes has been granted Misal Machi: 
ery Inc. by the manufacturer Eredi ( 
Canavese of Crema. 


Vvv 


A new tool steel warehouse has bee: 
opened in Detroit by A. Milne & Co 
The warehouse, located at 4820 Wabas! 
Ave.. is under the managership of W 
Ted Nagorsen. 


sales personnel 


The Lapointe Machine Tool Co. 
has announced the appointment of Pau! 
N. Stanton to fill the post of assistant 
sales manager of the company. For sey 
eral years. he has been manager of sale- 
and programming at Cambridge Cory 
a subsidiary of Carrier Corp. 


Vv 


A. C. Erhardt, Jr. has been made 
director of sales for National Tool Co 
He succeeds Joseph B. Clough who let: 
National to establish his own concern 
The Joseph B. Clough Co.. manufac 
turers’ representatives. 


V \ 


According to announcement made 
by Hy-Pro Tool Co.. Francis T. Thor 
ley has been made assistant sales mana 
ger of the company. At the same time. 
the company revealed appointment ot 


Mad River Supply Co.. 42-46 W. High 


St.. Springfield. Ohio. as a Hy-Pro 
stocking distributor. 
V \ \ 
Kenneth W. McKenzie has been 
named sales manager of Industria! 


Tectonics. Inc. He is a member 0! 
ASTE’s Ann Arbor Area chapter. 
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SKINNER 


WORK DRIVERS | 


FOR THE’ 
BUSINESS 
END OF THE 


By M. 


Consulting Engineer 


TUNGSTEN 
CARBIDE» 
TOOLS Variable Speed Drive 


A mathematical analysis of the roll- 
ing action of balls used in a variable 
speed drive is presented in an article 
published by O. Lutz in the September 
issue of Konstruktion. The drive has a - FAST- POWERFUL: 
range from 3:1 to 1:3 and depends on 
the friction of balls, with no gears or | The Best for Turning on Centers 
hydraulic devices employed. 

The author goes into the complex : 
mathematical conditions affecting the +GF+ Work Drivers are the ideal 


efhciency of the drive and reports on 


Co means of driving smooth or rough 
tests which were run to supplement the 
vai theoretical findings. Among the conclu- bars and forgings located on cen- 
\ sions which will help in further devel- ters. Jaws are easily reversed to 
opment of this type of infinitely variable 
speed transmission the author mentions | accommodate direction of spindle 
that line contacts should be avoided and . 
that several points of contact are more rotation. 
eficient than a few. Efficiency is better 
: fo: materials with a high modulus ot MADE IN FIVE SIZES 
‘0. 
To accommodate work from 
Progress in Jig Borer Design to 814” diameter. 
PY Preselector devices and programming , 
le methods are among the many improve- | © Y2 turn does clamping — no 
7 ments that have taken place in the past wrenches needed 


few years in the design of jig borers in Sok ol h id | ‘ 
Europe, according to K. Haeuser, writ- | ® Wiese Compe 


ing in the August issue of Werkstatt range 


For PROFIT 
de und Betrieb. 
Cuts clamping and unclampin 
PRODUCTION ond Other progress made in this field of ping ping 
ft LONG, NON-STOP runs manufacturing and machine tool design =e 


n. relates to improvements of setting ac- lamps ut-of-roun work 
Willey’s Tungsten Carbide Tools curacy; simplification of operation and 
best meet the demands handling; improvements in the read- J 
of Modern Automation. ability of the scales used for coordinate | @ Clamping force always matches 
setting, resulting in increased accuracy cuttin ressure 
de Write for catalogs: of as much as 0.000040 inch (forty vine 
y microinches). The author goes. on to Write Skinner or your nearest Skinner 
a describe jig borers made by Burkhardt, distributor for illustrated folder. 
e. Lindner, Hermann Kolb, L. Schwarz- 
al kopf, Abawerke, Meyer & Schmidt, 
Gebr. Perrin, soma, Oerlikon, Societe 
- Genevoise de Physique and Coventry THE CREST OF QUALITY 


Tool Co., thus covering German, Swiss, 
French, and British machines. 


In the Burkhardt machine the spin- 
en P dle is driven by a Leonard aggregate THE 
jal WILLEY With infinitely variable speeds between 


ot *TOOL CO. 5 and 1500 rpm without the use of CHUCK COMPANY 


gears or clutches. Starting and stop- 
1340 W. Vernor Hwy. Detroit 1, Mich 


212 Edgewood Avenue, New Britain, Conn. 


INDICATE A-12-185-1 INDICATE A-12 185-2 
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Twice the performance 
at half the cost! 


The Jacobs Model 91 Spindle Nose Lathe Chuck delivers from two to 
four times more torque than any split steel collet chuck and costs less 
than half as much on a complete-with-collets basis. 

Here is the performance of the Jacobs Model 91: 

Unequalled Gripping Power. Model 91 has 

to 4 times the grip of present split steel 
collet chucks. 

Capacity. Model 91 chucks any bar between 
1 16” and 1-3 8”. 11 Rubber-Flex collets cover 
the gripping range of as many as 88 steel col- 
lets formerly needed. 


Unequalled Accuracy. Model 91 is the most 
accurate collet chuck in the world today. 


Durability. Model 91 has a solid aluminum 
hand wheel. The forged body and all other chuck 
parts are hardened and ground alloy steel. 

The Spindle Nose Lathe Chuck and the com- 
plete line of Jacobs Chucks are stocked and 
sold by industrial distributors everywhere. See 
yours, or write Jacobs Manufacturing Co., 
2012 Jacobs Road, West Hartford 10, Conn. 
Ask for Bulletin 54A-LC. 


JACOBS AND YOUR 
LOCAL DISTRIBUTOR 


are ready to deliver the chucks you 
need and the service you deserve. 


first in chucks . . . first in service 


CH UCK S 


if it's a Jacobs -it holds 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-186 


ping is by push-button control 
former optical control has _ bee 
placed by a combined optical-ele: 
device. Graduations on the seal 
projected onto a screen and can be 
between two limit values. Zero po 
is indicated automatically at the iy 
the graduation is exactly on cente: 

In the case of the Schwartzkop 
chine accuracy is 400 microinche- 
has remained unchanged in ord 
maintain speed of machining and 
ting. The machine, however, is equi 
with a programming device that pe: 
integrating four programming px 
longitudinally and crosswise. 

The Oerlikon jig borer is built 
lar to a radial drill with a suppor 
bracket at the outer end of the 
while the French machine by Per: 
built so that the operator can cont; 
when sitting on a chair, elimin 
fatigue which might affect the accu 
of the work. 


Welding Congress 


\ welding congress was held 
Frankfurt A. M., West Germany. E: 
Sudach has prepared a report of it | 
the August issue 1955 of Werkstatt 
Betrieb. 

Sixteen papers were presented, mios! 
ly by European engineers, although t\y 
United States was represented by H 
Pufahl, New York, who discussed 
question of gas-shielded welding m« 
ods. Kellermann & Lehrmann presented 
a paper on “Fumes and Smoke in Weld 
ing’; Kauhausen devoted some time 
the problem of welding of heat resista: 
steels, while W. Lenk’s paper dealt wit! 
“Material and Oxygene Cutting.” 

\ related topic was considered by 
Bechtle. namely. form cutting of mass 
production articles. 


Swiss Report 
on Russian Machine Tools 


About 214 million people are suf 
posedly employed in the Russian ma 
chine tool industry according to an a: 
ticle in Issue No. 8 of Industrielle O; 
ganisation published by the Swiss In 
stitute of Technology (Eidgenoessisc!y 
Technische Hochschule) at Zuric! 
Comparing this figure with our ow: 
employment in the machine tool indu- 
try in the United States—which is 
small fraction—may indicate the reaso! 
the large number of engineers require: 
in Russia. 

They build lathes up to 80-in 
swing, vertical boring machines up | 
470 tons weight and 500-inch tab! 
diameter, horizontal boring mills up 
330 tons weight and 480-inch tab): 
length. The author, H. Pfitzer, al: 
indicates that considerable research 
being carried out in the field of ceram 
cutting tools, using about 2000-fpm cu 
ting speed with a tool life of about 1° 
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es, cutting steel. The cutting tem 
ire is low with these tools and the 
ce finish very good. 
w grinding wheels have been de- 
ed. permitting a wheel speed ot 
00 fpm, an increase in tool life of 
50 percent and an improvement 
irface finish of 35 to 70 percent. 
cutting speeds are in great favor 
Russia according to the author, 
re 1100 new designs of machine 
= have been developed in 1951 and 
Lathes give cutting speeds of 
0 {pm on steel and 30.000 fpm on 


mum 


German Reports on Russian 
Tools and Metal-Cutting 


\ considerable number of Russian 
<. and articles on machine tools and 
tal-cutting investigations has been 
inslated and published in German in 
Veunerscheinungen Wissenschaftlicher 
reratur. An article on electro-spark 
rocesses was published by L. M. 
Bitvukev and V. M. Korshenko in Issue 
No. 4. 1955 of the magazine. A book of 
77 pages on electro-spark cutting was 
published by N. Kiado and is men- 
tioned in the same issue. Present and 
future prospects in the development of 
electro-erosive machining methods, au- 
thored by L. Liwschitz and W. Ras- 
sochin are discussed in Issue No. 7, Vol. 
5, 1955 of Fertigungstechnik (July is- 
sue). Also in Issue No. 4 of Neur- 
scheinungen, 1955 another article on 
electro-sparking is published with a de- 
scription by G. P. Ivanov of a new ma- 


chine with current densities of spark 


discharges from 3 to 120 amps when 5 
electrodes are used. Investigations show 
that a surface similar to a_nitrided 
surface can be obtained by electro- 


~parking 


Russian Papers on 
Machining Processes 


The strength of metal-ceramic alloys 
of tungsten carbide in relation to tem- 
perature and grain size is the title of a 
paper by G. S. Kreimer. O. S. Safanova 
ind A. I. Baranov, as indicated in the 
Translated Contents List of Russian 
Periodicals published in London, Eng- 
land. Another paper. published by V. 
Sokolovsky deals with equations of the 
theory on plasticity. 

The relationship between friction and 
surface finish when cutting metals in 
different media was the topic of a paper 
by Y. M. Vinogradov as indicated in 
Translated Contents, Issue No. 76, 1955. 
page 42. In the same issue an article 
by N. F. Kazakov deals with the influ- 
ence of the tool hardness on metal- 
utting by the electric spark method. 
lhe author discusses also, in the same 
issue, effect of high-speed machining on 
metal-cutting theory. 
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Left above is the Keller pattern constructed of HYSOL tooling materials from 
mahogany wood pattern at right. Center is steel forge die Kellered from the 
plastic pattern. The Keller pattern was constructed by laminating glass cloth 
with HYSOL liquid tooling resin to 


provide these OUTSTANDING ADVANTAGES... 


Light Weight Patterns Exact Reproduction of Wood Pattern 
Excellent Surface for Stylus Stability—-No Special Storage 
Unaffected by Lubricants Lower Cost— No Skilled Labor, Equipment 


Check the following list of some uses of tooling resins. You may find the solution 


to your problems. 


Fixtures for inspection Keller Patterns Lathe Fixtures 
Drilling Draw Dies Milling Fixtures 
Locating Hydropress Dies Buffing Chucks 
Trimming Paint Masks Core Box 

Layout Prototype Parts Core Box Sections 
Spotting Blocks Spinning Chucks Core Driers 
Vacuum Forms Holding Fixtures Pattern Parts 


Assembly Fixtures: welding—spot welding, arc welding, gas welding 


Molds for casting other materials. 


Houghton Laboratories’ specialists in industrial 
° 
Fa ~ plastics are ready to help solve your problems. 
Research, engineering, design and production 
Be facilities are available. 
MOUGHTON (408084 eres 
%, oo Write today about your plastic tooling problems 
La Pa and get complete information on how Houghton 


can help you at no obligation. 


oughton laboratories, ine. 


115 Bush St. 
OLEAN, NEW YORK 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-187 
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give you 
a choice 


of y 


speed-feed 
controls... 


Programming for pre-selecting speeds and feeds for 
an entire drilling program including as many as 20 
or 30 operations. Pre-selector for setting speed and 
feed for the next operation while machine is still 
under cut. Manual to take advantage of Carlton’s 


centralized push button control. For further infor- 


mation, send today for free descriptive bulletin. 


The Carlton Machine Tool Co., Cincinnati 25, Ohio. man ual 
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Precision Castings Co.. Inc. has an- 
inced election of new officers and 
rectors. E. H. Heckett is chairman of 
ie beard and a director: William J. 
During, president and director: J. J. 
Punke, senior vice-president and direc- 
or: and A. G. Lintel and Ross W. 
Castle are both vice-presidents and di- 
ectors. Three other new vice-president 
we A. D. Weigolt, E. A. Dunning and 
Stanley Frost who head the Cleveland. 
Cortland and Kalamazoo plants respec- 
ively. A. G. Chase is honorary chair 
man while other directors include J. T. 
Simpson, D. M. Horner and William 
J. During, Jr. who also is secretary. 
Precision Castings was acquired as a 


subsidiary of The Harrisburg Steel 
Corp. last summer. Messers. Heckett, 


Simpson and Horner also are officers 
ind directors of the Harrisburg firm. 
Mr. Chase was formerly board chair- 
man, and Mr. During was president of 


Precision. 


Chauncey G. Newton now heads a 
new sales engineering organization 
known as Anderson-Newton Co. His as- 
is Harold A. Anderson who 
formerly represented Pratt & Whitney 
in Eastern New York state. Mr. New- 
ASTE’s Rochester 
chapter. recently resigned from Pratt & 
Whitney after 27 years as district man- 


sociate 


ton, a member of 


iger of that company’s Rochester office. 


Left. 


Tool Div. 


vision 


Edward J. Ferris has been named 
general superintendent of the Machine 
Tool Div. of Pratt & Whitney Co., Inc. 
Mr. Ferris, a veteran of 32 years with 
the company, was previously assistant 
general superintendent of the division. 


John E. Mott is new general service 
manager for both the Automotive and 
the Machine Tool Divs. of Van Norman 
Co. A veteran of 20 years with Van 
Norman. Mr. Mott formerly was super- 
intendent in charge of assembly at the 
\utomotive Div. 


Minneapolis-Honeywell Regulator Co. 
has revealed appointment of C. L. Pe- 
terson to the office of vice-president and 
general manager of its Brown Instru- 
ment Div. Mr. Peterson was formerly a 
divisional vice-president. 


Left. James M. White has been elected vice-president in charge of manufacturing 
for The Baldwin-Lima-Hamilton Corp. He had held a similar post at ACF Indus- 
tries, Inc. Center. Robert B. Murray, Jr.. former Undersecretary of Commerce, 
has been elevated from his post as assistant to the B-L-H president to become a 


vice-president and member of the board. 


Right. John R. Martin, Ceol. (ret.) 


from the U. 8. Air Force, is new B-L-H vice-president in charge of electronics and 
instrumentation operations. The announcement followed a recent board meeting. 
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J. J. Jaeger, chief 
engineer of the Machine 
of Pratt & 
Whitney Co., Inc., is now 
vice-president 
engineer of the division. 


and chief 


Right. Albert L. Knapp, 
new vice-president and 
manager of P & W’s Ma- 
chine Tool Div., was di- 
general 
tendent. He 
ASTE’s Hartford Chapter. 


belongs to 


superin- 


D. M. Hallier has been named mana- 
ger of cutting tools for The Motch & 
Merryweather Machinery Co. where he 
will direct the operations of both the 
cutting tool distributor and the cutting 
tool manufacturing divisions. He has 
manager of the latter division 
since 1949. Mr. Hallier is a member 
of ASTE’s Cleveland chapter. 


been 


McReynolds Die & Tool Co. has an- 
nounced the retirement of Kenneth B. 
Spaulding as vice-president and direc- 
tor of the company. Mr. Spaulding is a 
member of ASTE’s Detroit chapter. At 
the same time, announcement was made 
of the election of George A. Dakoske 
as vice-president and assistant general 
manager. 


Aleo Products, Inc. has made public 
the appointment of William L. Clark 
as product manager of the company’s 
Aleoplate process. In this capacity. he 
will be in charge of all phases of pro- 
duction, marketing and research in- 
volved in this method of chemical nickel 
plating. 


Appointment of Joseph E. Mihm a- 
assistant vice-president has been an- 
nounced by Walworth Co. He will be in 
charge of the company’s West Coast op- 
erations. 


Promotion of Neil E. Geisler to the 
post of chief production engineer has 
been announced by Geuder. Paeschke & 
Frey Co. In this capacity, he will be in 
charge of drafting. tool trial. proces- 
and project engineering, and mainte. 
nance operations, 
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J. W. Elliott, works manager of Bru 
baker Tool Corp., has been elected vice 
president of the corporation. He will 
continue to serve as general manager of 
the Morton Machine Works. a subsidi 


iry corporation 


Right. Harry A. Feldbush, 
former vice-president in 
charge of engineering at 
Worthington, continues 
on the technical staff as 
consultant on special en- 
gineering problems. 


Left. George F. Habach 
is now vice-president in 
charge of engineering at 
Worthington Corp. He is 
responsible for all engi- 
neering activity. 


A. D. Schultz has been promoted to 
the position of chief engineer of Eaton 
Mig. Co.’s Stamping Div. Mr. Schultz, 
who has been associated with the firm 
since 1942, has been product engineer 
for the past five years. 


RADIAL FIXTURE DESIGN 


contributes to HIGH OUTPUT BROACHING — 
the way 


While this American vertical pull-down broaching machine is broaching the inside 
diameter of four shock absorber yokes, the operator loads the opposite four radial sta- 
tions of a rotating base fixture. At the end of the broaching stroke, the fixture indexes 90° 
and automatically ejects the parts down a chute. Fixture then rotates another 90° for 
loading while the second broaching cycle is begun. 
Operation is push-button controlled — output over 11(0 pieces per hour. 
Unusual tooling to meet specialized production requirements is constantly being de- 
veloped through creative engineering at American. Whether your 
broaching problem requires the best in automatic or automated control, 
or simply an economical adaptation of a standard machine, you wil] gain 
by referring your requirements to American. American has been mak- 
ing broaches, fixtures and broaching machines all three -—- for over 
35 years. To put this experience to work for you, send a blue print or 
sample part. An American recommendation will be furnished promptly. 
Ask for Catalog No. 450. 
AN 


BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 
See rFmoscanee First — for the Best in Brooching Tools, Broaching Machines, Special Machinery 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-190 
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Bertrand Y. Auger has been na: 
technical director of the reinforced p 
tics division of Minnesota Mining 
Mfg. Co. and will now be respons 
for research and market developmen 
new structural Scotchply materials. 
formerly was general supervisor 
Scotchply development. 


Appointment of Roy H. Kallas to 
recently created post of general n 
ager of Grieve-Hendry Co., Inc. 
been announced. Mr. Kallas, who { 
merly was mechanical process equ 
ment engineer with the Aircraft Eng 
Div. of Ford Motor Co., will have char 
of the Chicago plant operation. 


Orrin W. Barker is new vice- 
president in charge of engi- 
neering at Kearney & Treck- 
er Corp. Formerly chief en- 
gineer, he succeeds Joseph 
B. Armitage who continues 
as vice-president-consultant. 


The New York Air Brake Co. ha- 
announced appointment of Frederick 
L. Guyette to the position of chie! 
plant and equipment engineer. A veter 
an of 25 years service with the compan. 
in various manufacturing capacities 
Mr. Guyette now will be responsible fo: 
plant layout, machine tools, building 
and equipment for the company’s fiv: 
manufacturing divisions. 


At the recent meeting of the board o! 
Simplex Machine Tool Corp., Lambert 
G. Neff, Sr. was elected chairman of the 
board. Lawrence J. Radermacher be 
came president, and Vernon A. Fors- 
berg was named secretary and treas 
urer. Mr. Neff and Mr. Radermache: 
are members of ASTE’s Chicago and 
Milwaukee chapters respectively. 


Allen W. Salzman has joined Wau 
kesha Tool Co. to assume the post o 
chief engineer and also to head tl: 
firm’s new thrust bearing division. H: 
formerly was associated with Racin: 
Hydraulics and Machinery, inc., a 
process and development engineer. M: 
Salzman is a member of ASTE’s Racin 
chapter. 
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| HIN LAYERS of tungsten carbide are 
ing applied to steel surfaces in such 
manner as to form a metallurgical 
ind with the base material. The un- 
sual technique, still the appraisal 
ige, provides a 
uly sintered car- 
side structure. In 
iis characteristic, 
differs trom 
reviously devel- 
sped methods for carbide coating. The 


Develop Method 
For Bonding 
Carbide to Steel 


ew process has so far been used suc- 


cessfully for coating pickup pins, cap- 


tan rings, drill jig bushings and cylin- 
ler linings. Coatings are applied in 
thicknesses up to 0.030 in. 

[wo important possibilities are antic- 
ipated as outgrowths of the new proc- 
ess, Coated parts take on the wear re- 
tarding qualities of cemented carbides. 
in addition, the technique may be the 
means of overcoming design limitations 
associated with solid carbide parts. 


* * 


EK. ECT OF IMPACT on metals and plas- 
tics may be measured with an instru- 
ment recently developed in the research 
division of New York University College 
of Engineering. This “impact tube” in- 
strument is de- 
signed to describe 


Tool Measures 
impact in terms ot 


Impact Stress 
Effect on Metal 


dynamic stress- 
strain relation- 
ships, which in 
each metal has a characteristic pattern. 
In previous studies, stress-strain results 
have been mixed with effects of waves 
brought about by sudden shock. In the 
new instrument, the two elements are 
separated. 

Physically, the research tool is a 14 
ft long steel tube 18 in. in diameter. The 
tube is divided into three chambers: a 
static, a dynamic and a firing chamber. 
The test specimen, in the form of a 
circular metal plate, is mounted be- 
tween the static and dynamic chambers. 
The other end of the dynamic chamber 
is sealed with a plastic diaphragm sup- 
ported by a pneumatically controlled 
piston. Pressure is built up equally in 
the static and dynamic chambers. 

\ carefully controlled simulated ex- 
plosion supplies the impact. The dia- 
phragm is ruptured first, sending an ex- 
pansion wave from the mouth of the 
dynamic chamber to the specimen, at 
which point the pressure drops in about 


December 1955 


1/100 second. The onrushing pressure 
from the static chamber crashes against 
the specimen and constitutes the impact 
loading. Force of the impact can be 
varied by changing the length of the 
dynamic chamber. 

With the new instrument, effect of 
impact can be measured over the entire 
face of the specimen. 

Studies of the response of aluminum. 
steel and titanium alloys to various 
loads and loading speeds already have 
been completed. The work is expected 


to be particularly valuable to designers 
of supersonic aircraft, equipment and 
buildings that may be under bomb blast, 
landing gear of aircraft, machine parts 
that are stamped out by heavy presses 
and other structures subject to sudden 
loads. 


* 


A, PART OF a long-range research 
program dealing with continuous de 
formation or creep of metals, the Na 
tional Bureau of Standards has com- 
pleted a study of those characteristics in 
high-purity nickel. Results indicated 
that this metal, 
which currently is 
widely used in 
high-temperature 
applications, 
creeps at relative- 


Report on Study 
Of Nickel Creep 
Characteristics 


CUT 50% 


New RotorD-45§ Air Grinder ( {|| 
pays for itself in 12 weeks 


~ 


Job: Grinding defects in holes of castings with 
x %”). Formerly 
used 3600 rpm electric grinder (3 phase, 220v.). 


cone wheel (size 2%" x 3%" 


Job took 8 minutes—too:slow. 


Solution: Rotor Application Engineer suggested 
changing to Rotor D-4S Cone Grinder—speed 


8500 rpm. 


Results: Saves 4 minutes per casting; doubles out- 
put. With 50% use factor, savings paid for new 
Rotor Grinder in 12 weeks. Wheels last longer. 
Tool is lighter (only 8% Ibs.); easier to handle. 
No tool stalling—even when crowded in hole. 

Get the Rotor Engineer on your portable tool 


jobs to save you money! 


» 


atrer 12 


gavings 


APPLICATION 
Rotor D-4 Air Grinders are available 
with straight or grip handle at 8500 rpm 
for cone wheels and 4” elastic wheels 
and at 6000 rpm for cone wheels, 6”” , 
elastic wheels and 4”’ vitrified wheels. 


ASK FOR BULLETIN 43 


ROTOR TOOL, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-191 
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many dimensions 


rapidity, accurately 


PRATT & WHITNEY 


SIGMATIC 
GAGING MACHINES 


25 CRITICAL DIMENSIONS of jet engine compressor blades are 
checked simultaneously on this P&W, Semi-Automatic Type, 
SIGMATIC Gaging Machine. Gaging is fast (up to 350 blades per 
hour), low in cost and dependably accurate. By contrast, separate gag- 
ing of each dimension would be slow, prohibitively expensive, and sub- 
ject to the element of human error. 

Like all SIGMATIC Gages, this machine is versatile . . . able to 
check several different blade sizes by means of interchangeable gage 
tooling; changeover takes only about 30 minutes. 

For large or small production runs... for in-process gaging or final 
inspection .. . wherever many dimensions of complex parts must be 
closely controlled, P&W SIGMATIC Gaging provides the practical, 
low cost answer. Use the coupon on the facing page to send for com- 
plete information; there’s a machine right for your needs. 


PRATT & WHITNEY COMPANY 


16 Charter Oak Boulevard, West Hartford 1, Connecticut 
Direct Factory Representatives in Principal Cities 


ly low temperatures. The resear 
carried out by W. D. Jenkins, T. 
Digges and C. R. Johnson of the | 
reau’s thermal metallurgy laborato 
dealt with creep behavior in tension 
annealed specimens of high-purity ni 
el under constant load at 300, 700. 4 
and 1200 F. It evaluated the influe: 
of rate of-loading on creep behavior a 
the effect of strain history on tens 
properties of nickel at room tempe 
ture. At 300 F nickel has a high resi 
ance to creep at all stresses up 
15.500 psi; with a further increase 
stress of only 500 psi, secondary cre 
rate increased by a factor of about 10! 
000. Strain aging was particularly a 
parent at 300 F. Appreciable cre: 
life appeared in some specimens loads 
relatively slowly to stresses in excess | 
tensile strength of 46.400 psi at th 
temperature. Other phases of the stud 
included contour and hardness survey 
made both on specimens fractured | 
creep and on specimens fractured i; 
tension at room temperature. Cree; 
and tensile behavior of the specimen: 
was correlated with their microstrus 
tures. 

Three stages of creep were observed 
first is one of decreasing rate of exten 
sion; in the second, creep proceeds at 
a nearly constant rate; in the third 
creep rate inereases. culminating in 
complete fracture. In the experiments 
cracks of microscopic dimensions were 
not found to be a prerequisite for initia 
tion of the third stage of creep. In all! 
specimens tested at 300, 700 and 900 
F in the NBS experiment, internal dis 
integration was confined to the region 
of complete fracture, and the fractures 
were preceded by appreciable necking 

Recrystallization, sometimes accom 
panied by grain growth, occurred in the 
specimens fractured in creep at 1200 f 
No evidence of recrystallization was 
detected in a metallographic study of all 
the specimens fractured in creep at the 
lower temperatures. 


= SELECTION and use of portable 
pipe threading machines. both in the 
shop and out on the job are dealt with 
in the new sound movie film, “Portable 
Parade,” recently 
Choice and Uses Preduced by The 
Of Pipe Threaders mtg. “e. 
1e 16-mm_ color 

Covered by Film 


film, which has a 
20-minute running 
time, is available on a free loan basis to 
engineering groups, trade associations, 
vocational classes and others interested 
in modern portable equipment for 
threading pipe or rods. 

Arrangements for bookings should be 
made through the company, 2057 E. 
6lst Place. Cleveland 3. Ohio. 
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7-9. AMERICAN LNstTITUTE OF MIN- 
xs METALLURGICAL ENGINEERS. Elec- 
furnace steel conference, William 
nn Hotel. Pittsburgh, Pa. More de- 
ls mav be had from institute offices, 


) W. 39th St.. New York, N. Y. 


Dec. 7-9. NATIONAL ASSOCIATION OF 
Annual meeting and 
xhibit. Waldorf-Astoria, New York, 
\. ¥. Further information is available 
om association headquarters, 2 E. 48th 


st.. New York, N. Y. 


Dec. 10-16. AMERICAN INSTITUTE OF 
CHEMICAL ENGINEERS, sponsors’ of 
\tomic Exposition, Public Auditorium, 
Cleveland, Ohio. Get details from show 
management, International Atomic Ex- 
position, 931 Book Bldg., Detroit 26. 
Mich. 


Dec. 12-16. ENGINEERS JoINT CoUNCIL, 
coordinating Nuclear Engineering and 
Science Congress for 26 engineering 
ind scientific groups. Public Audi- 
torium, Cleveland, Ohio. More _ infor- 
mation may be had from Council office, 


9 W. 39th St., New York 18, N. Y. 


Jan. 9-13. Society or AUTOMOTIVE 
ENGINEERS, Inc. Annual meeting. The 
Sheraton-Cadillac and Statler Hotels. 
Detroit, Mich. For more details, con- 
tact society headquarters, 29 W. 39th 
St.. New York 18, N. Y. 


Jan. 18-20. Society or Piastics 
NEERS. 12th annual conference, Statler 
Hotel, Cleveland, Ohio. Details are 
ivailable from S. A. McElroy, Hercules 
Power Co., 865 Union Commerce Bldg., 
Cleveland, Ohio. 
! 

Jan, 23-26. PLant MAINTENANCE & 
ENGINEERING CONFERENCE AND SHow, 
Convention Hall, Philadelphia, Pa. 
Complete facts are available from pro- 
ducers of the events, Clapp & Poliak, 
Ine.. 341 Madison Ave., New York. N.Y. 


Feb. 1-2. Armour Researcu Founpa- 
\10N of Illinois Institute of Technology 
ind Chicago Section of American Weld- 
ng Society jointly sponsoring second 
innual Midwest Welding conference. 
Jetails are available from the Institute 
fice, 35 W. 33rd St. Technology Cen- 
ter, Chicago 16, 


SEWING 


GAGE 


a variety of parts 
with quickly interchangeable gage tooling 


Checking many dimensions of parts simultaneously, multi- 
dimensional gaging is potentially the answer to today’s production 
gaging problems. But only P&W SIGMATIC Gaging Machines offer 
the versatility and adaptability that make the time and cost saving 
advantages of multi-dimension gaging available for checking a wide 
variety of parts... for short and long production runs. 

ALL SIGMATIC MACHINES ARE ASSEMBLED FROM STANDARD UNITS 
Conversion to other gaging needs is simple, economical. Quotation, 
engineering, production and shipment to you are greatly facilitated. 

GAGE TOOLING IS QUICKLY INTERCHANGED When production of 
one part is ended or shifted to another part .. . simply re-tool. The 
SIGMATIC Machine illustrated here, for example, is equipped with 
3 sets of interchangeable tooling to check a sewing machine part, an 
engine tappet and a small connecting rod. Tooling change-over takes 
only 20 minutes. Operation is semi-automatic; rate of inspection is 
600 parts per hour; on each of the 3 parts, 5 critical dimensions are 
checked. 

Manual, semi-automatic or fully automatic . . . checking up to 50 
dimensions . . . inspection rates to 5000 pieces per hour . . . handling 
virtually any size, weight or shape of part there’s a P&W 
SIGMATIC Gaging Machine to check all your production parts — 
today and tomorrow. For complete information, use the attached cou- 
pon to send for Circular No. 592. 


PRATT & WHITNEY = 


GAGING MACHINES Ee... 


PRATT & WHITNEY COMPANY, incorrorateo 
16 Charter Oak Boulevard * West Hartford 1, Connecticut 
Please send my free copy of P&W Circular No. 592. 


name title 


company 


MACHINE 
PART | 

5 
CONNECTING 
ROD J 

3 


co. address 


city zonc state 
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NEW 'SHEAR:) SEAL’ AIR VALVE 
\ 


DESCRIPTION: 


Manually operated 4-way valves for up 
to 250 P.S.I. air service. Port sizes 14” 
and $4”. With or without return (spring 
return tO reverse or to center). Made 
enurely from corrosion resisting materi- 
Manual 4-Way Valve als; stainless steel, bronze and aluminum. 


FEATURES: 


Millions of service-free cycles even on 
unlubricated ait. Leakproof to the end 
because “Shear-Seals” improve with use, 
cannot be scored or held open by dirt 
or pipe scale. Excellent throttling 
characteristics. Flexibility of porting 
With Spring Return and integral mounting. bracket reduce 
installation cost. 


cost: 
$18.50 list price for a 4”, $19.50 for 
a 49” valve, less the usual trade and 
quantity discounts. Add $1.00 for spring 
return. Buy and try one on a money 
back guarantee, or write for complete 
literature 2801. 


BARKSDALE VALVES 


5125 ALCOA AVENUE, LOS ANGELES 58, CALIFORNIA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-194-! 


The Rolling Test | 
is Practical LASH, TOOTH JUMP, etc. 


Common Sense | ° thesnop where the qoors ore cet. 


4 The MODEL B shown 
takes in SPUR 


WORM 
| SPIRAL and 
| BEVEL GEARS 
| from 1/4” to 
9” Center Distance 


STUDY THESE PICTURES and re- 
flect how ingeniously and simple 
every gear problem has been 
solved, including pinions with 
shaft, small gear 1/2" center dis- 
tance, worm gears, spiral gears 
and even bevel gears. All without 
extra attachments. 


NOTE that in the PARKSON the 
tests are being made on fixed 
arbors or studs avoiding rotating 
shafts or bearings liable to intro- 
duce errors not in the gears 
themselves. 


Send for New Literature—Code GINSI 


COMPLETE LINE 
OF PRECISION 
INSTRUMENTS 


200-TE LAFAYETTE STREET YORK 12, NV. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-194-2 
194 


good 


reading 


Die Desicn Hanpsook. Publishe: 
American Society of Tool Engineers 
10700 Puritan Ave., Detroit 21, M 
Price $14.50. $9.75 to ASTE members 
2150 pages. 

The Die Design Handbook was plan 
ned to provide die designers and u 
with rapid access to the distinctive 
sign details of hundreds of dies that 
have proved superior in cold metal 
pressworking operations. 

The general topics are so laid out that 
the pattern follows the actual steps 
taken by die men from _ inceptior 
through the finished product. Covering 
design of stampings; die design eco 
nomics; theory of metal movements 
materials; die setting principles; and 
selection of presses, the Handbook is 
cross-referenced to pinpoint needed in 
formation. It contains 632 drawings. 
charts, and nomographs in conjunction 
with 161 reference tables; also, little 
known data on designing dies for non 
metals of various types. 

Compiled under Frank W. Wilson. 
Editor-in-Chief, each section was re- 
viewed by at least five different experts 
to assure authoritativeness and reada 
bility. 

The Handbook contains collective 
knowledge and experience of hundreds 
of companies, trade associations and 
technical societies, and individual au 
thorities in every phase of die design 
and application. Much of the specia! 
ized data presented is unpublished 
manufacturer’s private standards and 
practices. 


MACHINE SHop OPERATIONS AND SE! 
ups by H. Porter, C. Lawshe and U 
Lascoe. Published by the American 
Technical Society, 848 E. 58th St., Chi 
cago 37, Ill. 397 pages. 

Specific requirements of modern in 
struction in machine shop techniques 
are discussed in this book. The a 
thors, guided by the results of a surves 
have incorporated new operations into 
the text and have repudiated the pra 
tice of useless repetition of out-of-da 
methods. Grinding operations, oft: 
omitted in some texts, are included. 
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To Use ann Maintain Gear 
Toots. Published by Gear 
erating Tools Sub-Division of the 
ral Cutting Tool Institute, 405 Lex- 
ton Ave., New York 17, N. Y. 
ice $1.00. 32 pages. 

[The purpose of this booklet is to 
p gear producers get the most from 
ir cutting tools. Various chapters 
i] with.each basic tool, starting with 
lescription of variations in the basic 


pe of tool and why these variations 

important. Also covered are proper 
uunting of tools and_ workpieces, 
oper feeds, speeds, coolants, sharpen- 
g. inspection and storage. 


ij § 
Macnetic ContTrRoL oF INDUSTRIAL 
\Miotors by Gerhart VW. Heumann. Pub- 
= shed by John Wiley & Sons, Inec.. 
oi 149 Fourth Ave., New York 16, N. Y. 
ad Price $9.50. 714 pages. 
yo: Contained in this new edition is 
ela 
analysis of all modern types of 
motor control, data on their engineering 
ipplication, and general maintenance 
i nformation. Reference material has 
ee been expanded. with emphasis on the 
hg theoretical background underlying na- 
oe tional standards and safety codes. 
ana 
k i 
| in 
ngs, 
ae How To Get tHe Most Out or Your 
ttle furret Latue. Published by the Warn- 
hon er & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. Free on company 
son. letterhead. ,158 pages. 
am A series of articles in this book dis- 
mete cuss case histories which collectively 
ude show how to achieve maximum produc- 
tion with minimum effort. 
tive Much of the material lies in the area 
eds of organizing the work prior to actual 
and metal cutting. Work planning. esab- 
on lishing job sequence, selection of tool- 
ign ing, and minimizing setup requirements 
ial- ire among the subjects discussed. 
hed 
and 
MacHINING Kaiser ALUMINUM. Pub- 
lished by the Technical Publications 
Department, Kaiser. Aluminum & 
= Chemical Sales, Inc., 228 North LaSalle 
O St., Chicago 1, Illinois. Free on com- 
a pany letterhead or $2.00 for personal 
“hi libraries. 320 pages. 

Contains data on all phases of ma- 
in chining aluminum, derived from both 
research and _ practical experience. 
. Logically divided into the operations 
a performed, it is selective for use in 
sto specialized fields as well as normal 
operation. 

' Technical discussion of types of 

aluminum, cutting fluids and advanced 
machine methods, are supplemented by 
illustrations and field studies. 

e 
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PLASTICS" 


ELIMINATES 
FOUNDRY 
FURTHER 
MACHINING 


PROBLEM: To obtain a chuck for mass production + 
of ceiling fan grills that would hold units during the 
polishing operation, prior to plating. : 


SOLUTION: *TOOLPLASTIK, a development of - 
REZOLIN, INC., based on CIBA’s Epoxy Resins, fur- 
nished the answer by casting against a finished grill. 

This practice eliminated the need for a foundry pat- 

tern and further machining. 


SAVINGS: SHORE-CALNAVAR METAL PRODUCTS 
CO. reports only 2% hours needed to produce the 
tool which was used for polishing 26,000 parts. This 
was a saving of 80% over conventional type tooling. 


PLASTICS 


CIBA COMPANY INC. oivision 
627 Greenwich St., New York 14, N. Y. 
Please send me information on TE-12 


[-] REZOLIN’S TOOLPLASTIK 
[_] Also, data on CIBA Epoxy Resins 


NAME__ 
COMPANY TITLE 


ADDRESS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-195 
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MINING, METAL AND WOODWORKING TOOLS 


WEAR AND HEAT-RESISTANT PARTS “=e 
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THESE TWO RECENT KENNAMETAL 


DEVELOPMENTS HELP T0 
HIGH-SPEED PRODUCTION 


The profit advantages of today’s high-speed automatic cycling 
machines for metal cutting are lost when tools wear rapidly— 
need frequent regrinding—or are cumbersome to index. 
Kennametal recently introduced two new developments to 
help give you continuous machine performance, and to help 
step up profits in your steel-cutting operations. These develop- 
ments are Kendex* t Button Tooling and Kennametal Grade K21. 
Kendex “turnover” inserts, with replaceable Kennametal 
shims and new chip control system, double the number of 
cutting edges, eliminate all regrinding and index in seconds. 
These features help provide consistent tool performance and 
hold downtime to a minimum. ; 
Grade K21 is the General Purpose steel-cutting carbide now 
outperforming all other medium grades in the carbide industry. 
Superior performance of K21 is due to exceptionally high edge 
strength, strong resistance to cratering and superior wear 
qualities. An extremely versatile grade, K21 can be applied 
to general steel-cutting, heavy roughing and finishing. 
Kendex, in 17 styles and sizes; and K21, in popular blanks and 
inserts, are immediately available from stock. For their right 
application on your machining jobs, call a Kennametal Tool 
Engineer. He works exclusively with Kennametal . . . applying 
and servicing it. And be sure to ask for reports of Kendex and 
K21 repeat performances, job after job. KENNAMETAL INCc., 
Latrobe, Pa. 


* Registered l'rademark Patent applied for e403 


MEET TODAY’S 
NEEDS 


PROVED BEST—TEST AFTER TEST 


Kendex Tooling with “turnover” inserts cuts tool cost 
from $1.20 to $0.09 per piece, turning SAE 4140 
tank assemblies. 


Grade K21—on interrupted cutting, roughed and 
finished 6 times as many pieces as other premium 
carbide. 


Give your machines the tools they deserve ... the BEST 


Ss K 


INDUSTRY AND 


METAL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-196 
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PERCUSSION AND IMPACT PARTS 
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Advances in 


Engineering 


Communications 


By Ray Bell 


Power Equipment Div. 
Allis-Chalmers Mfg. Co. 
Milwaukee. Wis. 


AL DRAWINGS are an ex- 
emely important link in the chain ot 
wnmunications of an industrial plant. 

the past these lines of communica- 
ms were short and simple. Drawings 
r any piece were simple and it was 
istomary to add to them an artistic 
ich which made them almost picture- 
ike. The drawings carried intelligence 
lirectly to the workman doing the 
ictual fabrication. 

Mechanization has brought about a 
hange in the channels of industrial 


communication, Today. more and more 


lrawings are going to programmers 
who convert the information on the 
drawings into machine settings. Ma- 
hine operators in these instances have 
no need to see the drawings. 

\n example of this change is shown 
in the old and new methods of produc- 
ng panels for electrical switchgear. 
These panels are formed from sheet 
steel with square and other shaped 
openings in them for mounting of in- 
struments and other devices. In the 


past the detail drawings of the panel- 
were given to layout men who inscribed 
on the sheet steel the outlines of the 
i The cut 
outs were then nibbled or sawed out. 


instrument and other cutouts. 


Today, a special multiple head punch 
press is used. The operator has only 
a tabular drawing on which is given 
the coordinate settings for the movable 
table on 
clamped and the number of the punch 
head to be used. The operator does not 


which the sheet steel is 


see a detailed drawing of the panel. 
The advances being made in the use 
of automatic materials handling equip- 
ment and automatically controlled ma 
chines foretell the plant of the future. 
In this plant one can foresee, for ex- 
ample, manufacturing information in 
the form of a pack of cards being fed 
into a master machine. This master 
machine will impart the necessary set- 
up information to the drill presses. 
grinders, shapers and other machine 
operations. The material will be auto- 
matically removed from stock and de- 


ORDER NO. |/PANELARR,, UNIT NO 


CHART FOR 
TURRET 


PUNCH PRESS 


POSITION OF SHEET 
ON TABLE 


DETAIL DRG. No. 


BEFORE STARTING TO PUNCH SHEET. CHECK THIS CHART AGAINST TURRET 
DIE CHART TO DETERMINE THAT DIES ARE IN THEIR PROPER STATIONS 


PUNCH TABLE St: fINGS PUNCH TABLE SETTINGS 
IN @ OUT CROSSWISE IN &@ OUT CROSSWISE 
375 4.125 562 . 7.0 
2375 . 8,125 27 6 _*| 57,5 . 
on 


technical 


to the next line All this without a 


Sample of tabular chart 
— which replaces drawing 
TL. for machine operator. 
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Simplified drawing made possible by 
programming of automatic machine. 
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livered to the machines. and the fin 


ished piece will be tested and delivered 


workman having to handle the work 


Drawing Practices Changing 


Mechanical drawing practices must 


be made more etheient and adapted to 


these changes. All processes must con 


tinue to progress with manufacturing 


practices to reduce costs and improve 


productivity. Teachers of this impor 
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tant subject must, therefore, keep in 
touch with industry and its over-all 
developments, and must continually 
evaluate the subject to keep it in step. 
his is a tremendous challenge. The 
need for new ideas in this field, for new 
techniques, for new understanding is 
ilmost beyond measure. The teachers 
should share in solving the problems 
that are to be faced in developing the 
tuture That is their duty and also, by 
the same token. an opportunity for 
personal and professional progress. 


From a paper “Let's Look to the Future’ 
lelivered before the American Society of Edu 


ation, Engineering Drawing Div June 21 
955 
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Use of High-Frequency 
Vibrations in Grinding 


By L. V. Colwell, Professor 


Dept. of Production Engineering 
University of Michigan 
Ann Arbor, Mich. 


Surface finishes produced on steel by 
grinding can be improved by high- 
frequency vibrations. Results of inves- 
tigations definitely demonstrate that 
small vibrations at high frequency can 
improve surface finish, reduce temper- 
ature in the ground surface, reduce the 
incidence of thermal cracks, and can 
minimize the effects of variations in 
hardness within a grinding wheel. The 
studies indicate the possibility of ap- 


When connected the Tracer Control 


Controls standard 
machine tools for contour 
machining no other a 
tracer device can perform [img 


Duplimatic does not interfere with con- ++ Py 


ventional use of the machine tool. Push 


a button to disengage. 
to re-engage. 


Push another 


Write for catalog. 


TRACER CONTROL CO. 
Manufacturers of Duplimatic 
E. Ten Mile Rd., Hazel Park, Mich. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-12-198 


plying high trequency and even u 
sonic vibrations to selected operat 
to improve the grinding process. 
the tests, vibrations were induced 
ficially between the workpiece and 
grinding wheel by vibrating specin 
with an ultrasonic transducer. 

Skilled operators have insisted 
years that they could grind metal 
ear. Actually, the operator relies 
the sounds to guide him. These sou 
are, of course, created by vibration 
the grinding zone. They may be wh) e| 
vibration, or some combination  o{ 
wheel, spindle and work vibrations. 
simple survey of the intensity of sound 
at different frequencies in a grind 
operation has shown substantial int 
sity at frequencies even up to 20 k 
cycles which is beyond the thresh 
of human hearing. 


Grinding tests were performed 
which vibrations of 0.00l-inch amp)\i 
tude at 10 to 18 kilocycles per second 
were induced between workpiece and 
grinding wheel by vibrating specimens 


Laboratory equipment for studying the 
effect of induced ultrasonic vibration 
in surface grinding. 


with an ultrasonic transducer, consis! 
ing of core of ten sheets of pure nicke! 
wound with a coper wire coil in whic! 
alternating current was applied. This 
setup is shown in the accompanying 
illustration. The electrical apparatus 
at the left of the grinder provides high 
frequency power to the transducer 
which vibrates the work specimen radi 
al to the grinding wheel. Instruments 
to the right of the grinder record input 
power to the spindle and work tem 
perature. The close-up shows the a: 
rangement for vibrating the workpiec: 
and also recording work temperatur 
The thermocouple for temperature r 
cording is imbedded in the center o! 
underside of the test specimen. 
Surface roughness measurements 
and microscopic examinations of th: 
grinding swarf, or dust, obtained du: 
ing dry grinding, showed a 60 perce! 
reduction of roughness, from 40 to 
microinches rms, when grinding har 
ened 52100 steel with an F-grade alum 
num oxide wheel (DA60-F9-V20). Th 
depth of cut was 0.002 inch and t! 
cross feed was 0.050 inch. Peak ten 
perature was reduced from 475 to 25 
deg F as measured by thermocoup! 
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illoscope. 
ippears generally true that vibra- 
auses more wheel breakdown than 


entional grinding. This was not 
pected. Studies of grinding ratio 


confirmed varving degrees of more 


Magnetostrictive transducer with tem- 
perature specimen cyclewelded to lam- 
inated plastic support. 


ipid wheel breakdown, particularly 
ist after redressing. This is attributed 
fewer and smaller built-up edges, 

id to continuous, uniform redressing 
which results from fragmentation of 
individual abrasive grains. 

While there is litthe doubt that such 
vibrations can produce desirable re- 
sults much more work needs to be done 
to clarify the mechanism of its effec- 
tiveness. Even more needs to be done 
to learn how to apply it to industrial 
erinding. It is fascinating to consider, 
however, that even now benefits may be 
derived from ultrasonic vibrations in 
ndustrial grinding without the user 


knowing it. 


From ASME paper No. 55-SA-12 given at 
semiannual meeting, Boston, June 1955 
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Goals of Engineering 
Education 


By C. E. Reed 


General Electric Co. 
Waterford, N. Y. 


Because of the greater demands be- 
ng placed upon technical personnel by 
ndustry and limitations of qualified 
engineers, the efficiency and productiv- 
ty of the profession must increase at 
‘ rate more rapid than for industry as 

whole. This presents an enormous 
hallenge to engineering education. 
Many educators are alert to the new 
lemands as shown by broad gage sur- 
eys and reports. There are many signs 
‘hat some really revolutionary changes 
ire coming in the traditional engineer- 
ng curricula. Prior to such changes in 
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A) Cuts two grooves of dif- 
ferent depths and widths in 
one single operation from 
same reference surface 


B) Cuts 2 doubie-bevelied 
grooves at opposite ends of 
bore in two operations from 
same reference surface. Tool 
banks in recess of fixture 
then on plug. 


Even Unskilled Labor Can Use This Versatile 
Tool Accurately! It Simplifies Internal Grooving 
Problems, Cuts Production Costs! 


FIXTURE 

it 
C) Guts grooves in two bores 
of different diameters trom 
same reference surtace. Tool 
banks. on reference surface 
Then workpiece is reversed 
and tool banks on plug. 


FIXTURE 


~ 


D) Locates and cuts groove 
when surfaces of workpiece 
are not square with axis of 
bore, making it tmpossibie to 
bank too! on either face. 


of ordinary recessing tools. 


Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 
models...enabling you to cut accurate grooves in housings with 


diometers from .250 to 5.00 inches. 


Send Your Problems to Waldes! Send us your blueprints...let 
Waldes Truare Engineers give you o complete anolysis, price quoto- 
tion and delivery information on the most econaqmical too! set-up 
for your particular job. There is no obligation! 


Write NOW for a 20-page manual containing full information on Waldes Truare Grooving Tool 


WALDES 
® 
GROOVING TOOL 


Made by the Manufacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC., 47-16 Austel Place, L.4.C.1,N Y 


Waides Truarc Grooving Toot Manufactured 
Under U.S. Pat 2,411,428 


E) Cuts groove in bore located 
in protruding member of 
workpiece. Reference surface 
on under side of protrusion. 


Amazingly versatile! Your toughest recess cutting problems can be 
met simply ond efficiently with the Woldes Truare Grooving Too! 
becouse it offers a whole range of possibilitres beyond the range 


F) Cuts groove in a bore from 
inaccessible reference sur- 
face eliminating facing oper- 
ation. Tool banks on plug set 
in fixture. 


Waldes Kohinoor, Inc., 47-16 Austel Pi., L.1.C. 1, N. 


Please send me your new 20-page technical manval 
on the Waldes Truarc Grooving Tool. (GT-2-53} 
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rriculum, the decision must first’ be 
made on educational goals From the 
viewpoint of industry, the 
At the 


vraduation from college and 


management 
lescription might be as follows: 
time of tits 
entry into industry he would be essen 
tially a problem solver technical 
problem of limited scope He would 
not be expected to be familiar with any 
of the technological details of the in 
dustry he has chosen to enter He 
familiar witl 


would thorough 


fundamental tacts. theories. te hnique - 
ind tools of the basic physical sciences 
mathematics, chemistry and phvsies 
With these. he would be able to tackle 
iis problems in terms of a basie scien 


tifie approach 


His college career would have im- 
-tilled into him such a degree of intel- 
lectual curiosity that he would have an 
ilmost insatiable desire to find out why 
he has been asked to solve the particu- 
lar problems assigned him. This in- 
quiring spirit would lead him to natu- 
rally acquire a detailed knowledge of 
the tec hnology which developed before 
his appearance on the scene. His back- 
ground in basic science would enable 
technological 
knowledge as rapidly as needed on the 


him to comprehend 
job. More importantly. however. he 
would acquire this technology in a 
constructively critical spirit. While re- 
specting accomplishments of the past. 
his intellectual curiosity and thirst for 
new knowledge would impel him to 
keep an open mind in search of initia- 
tive and perseverance for more efficient 


and economic wavs of doing things. 


6 ways. 


lst They meet Sheldon’s high standard for 
accuracy —each bearing has a run out limited 


to .00015” 


2nd They absorb thrust and radial loads beyond 
requirements—basic rating on front bearing 


at 500 R.P.M. 


Sheldon’s larger, wider 
"*Zero Inspection", 
Tapered Roller Spindle 
Bearings save you 
money by making 
these lathes better in 


Write for G-55 
catalog showing 
new 10” 11” and 
13” swing, bench, 
cabinet and 
pedestal mounted 
Sheldon 
Precision lathes. 


for radial loads. ..... 3540 Ibs. 
thrust loads...... 2335 lbs. 


3rd They end costly bearing maintenance—require only a fractional turn of bearing 


take-up after long periods of service. 


4th They hold the spindle in rigid alignment while poonitine it to turn freely at 


high or low speeds—the line contact between rol 


and races, and the opposing 


taper design, preclude leteral movement or end play. 
5th They minimize friction—smooth mirror finished rollers and races running in 
light oil, deliver more horsepower at the Spindle Nose and lower power costs. 
6th They increase work capacity. Larger than similar type bearings on other lathes 
in this price range, these bearings make it possible to turn out more work and 


better work at lower costs. 


SHELDON MACHINE CoO., INC. 
4229 NORTH KNOX AVE, ¢ CHICAGO 41, ILLINOIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-200 
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He would follow curiosity with er: 
itv. 

His background in science 
have provided him with the funda 
tal tools and instilled into him a s 
of intellectual adventure which <¢ 
serve as the basis for continued 
development throughout life. 

The ideal 
should have received training in |, 
balanced judgment type of thinkin 
arriving at decisions and at the s 
tions to problems. In addition. 
should have acquired a_ beginning 
understanding himself in his relat 
to other people. It is impossibl 
understand other people and work \ 
them effectively unless one acqu 


engineering grad 


self-understanding of the true reas 
underlying his own attitudes. acti: 
motivations and emotions. 

From a paper delivered at the symposiun 


chemical engineering curriculum at the Ho 
meeting AICE, 1955 


Vv v v 


Training Plan 
for Executives 


By John Markle Il 


Vice President, Personnel 
Bell Telephone of Peunsylvania 
Philadelphia, Pa. 


Business leadership once called fo. 
knowing the business; today and tomo: 
row it also calls for knowing mankind 

Training men for policy-making pos) 
tions is increasingly a problem in mod 
ern business. Top executives spend thei: 
early careers in lower or middle mar 
agement jobs where their responsibil 
ties are primarily for production. sale- 
or other day-to-day operations. Most o! 
them have had specialized educations 
and even if their training was in libera 
arts the internal competition in_ the 
ambitious 
youngster to devote his time to reading 
technical books and learning the me: 
chanics of the industry. The functional 
zation of most businesses has tended 
toward the development of specialists. 

The second part of the problem is tly 
social revolution of the past 25 years 
The perplexing problems of today an: 
tomorrow are in the field of human rv 
lations. The effects are felt of the in 
creasing influence of social, politica! 
and economic changes. and thus a bus 
ness now has to conisder itself in re! 
tion to the community. to the natio: 
and to the world as well as its positio 
within its industry. 

In the future business will need mo: 
creative insight and wider range of re! 
erence—particularly in the fields of hu 
man behavior. The problem is how ca’ 
future higher management people b 


business will motivate an 
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eloped to meet industry s need 

\ management educational program 
the humanities was started by Bell 
ephone of Pennsylvania at the Uni- 
-itvy of Pennsylvania for the follow- 


objectives: 


Enable a future executive to under- 
<tand and interpret the social political 
ind economic changes that will in- 
fluence the problems of corporate 


management 


Indicate the importance, impact, and 
use of history, science, philosophy, and 
the arts in the world today, particu 
larly as they influence large groups of 


people 


Motivate the participants in the pro- 
sram to accept the concept of intellec 
tual activity as a never-ending process 
to be continued throughout life 


Balance with a humanistic background 
the attention generally given by young- 
ey men to acquiring technical know] 
edge and competence by working in an 
atmosphere of intense competition with 


other individuals 


Offset a tendency toward overcon- 
formity in a highly specialized business 
that promotes almost entirely from 


within the organization 


Students. averaging 37.5 vears of age 
were selected from jobs at the third 
level of supervision or higher. Teaching 
methods include lectures. discussions. 
seminars and field trips. The 10-month 
urriculum covers 15 courses of varying 
lengths; among them. practical logic. 
business today, business history, history 
of economic thought. world art. history 
ind aesthetics of music. analytical read- 
ing. world literature. social science. 
philosophy of ethics. history and mean- 
ing of science. James Joyce's “Ulysses.” 
modern architecture and city planning. 
\merican civilization, political science. 
ind international relations. 

Since the primary function of the 
instruction is to help the mature indi- 
vidual to organize unfamiliar data and 
experiences in a meaningful and useful 
manner, the instructors and lecturers 
ire urged not to present a comprehen- 
sive survey of various academic dis- 
ciplines. Rather. they are asked to 
stimulate the student’s interest in new 
material and new ways of thinking. 
Throughout the course the students are 
encouraged to reach their own conclu- 
sions about new areas of knowledge. 

One outcome of the program has been 
an increase in effective oral expression. 
Students who participated. increased 
personal identity and self-realization. 
They have become better family men, 
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PRODUCTION UP 


FEWER REJECTS 


HOWE & FANT TURRET DRILL 
CASE HISTORY 


¥25 


Part — Aluminum elbow 
Fixture — 3 position, lever transfer, air 
clamp, bolted to machine table 


Operations 

I Load. II Spot 2 holes 3/8 x 90°. HI Index 
turret and drill 2 holes .272” dia. .625” 
deep. IV Index turret and tap 2 holes 
5/16—24 class 3 fit .520’' deep. V_ Index 
turret and core drill 1 hole .801” dia. 
.410” deep. VI Unload and clean. 


Production rate — 73.2 pieces (512.4 
machining operations per hour). 
Comment 


Job is a “natural” for the H&F turret drill. 
Part is clamped by air in simple fixture 
lever actuated to provide 3 predeter- 
mined working positions. This assures 
minimum transfer time and proper loca- 


28 FITCH STREET e 


EAST NORWALK e 


tion of part under working tool. Each 
tool turns at optimum preset speed in 
this case: 


Spot drill 1825 r.p.m 
272" dia. drill 2375 r.p.m 
5/16—24 tap 1150 r.p.m. 


.801"' dia. core drill 825 r.p.m 

Tap automatically reverses at twice for- 
ward speed at preset depth. All depths 
controlled within .002”. 
Set-up increases production 53% over 
4-spindle drill press with box jig. Rejects 
are virtually eliminated, tool life greatly 
increased. The H4F installation has won 
unanimous operator approval by appre 
ciably cutting fatigue while increasing 
output. 


WRITE FOR THE H&F CATALOG 
AND FURTHER TIME STUDIES 


HOWE & FANT, Inc. 


CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE, A-12-201 
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CHOICE OF THE LEADERS 


For 60 Years the top production engineers 
of the country . . . cost-conscious 
and production-wise ... have been coming to 

W & B saying: “We use a variety of grinding and cutting 

oils in big quantities. We could cut costs 
and at the same time reduce our inventory of 
ready-mixed oils, if we could get a versatile 
concentrated base to mix with our oils in the right 
proportions for various types of work.” 


W & B Has Always Delivered for this all-important 
reason: We have been specialists in the 
development and application of lubricants 
for metalworking since 1888. 


For example, widely-used W & B 
Base L, a comparatively light- 
bodied sulphurized fatty base, is 
a concentrate used to blend or 
fortify a wide range of metalwork- 
ing lubricants for machining, 
grinding, drawing. W & B Base 
L mixes quickly and easily with 
petroleum oils in all proportions 
to provide efficient metalworking 
oils at low cost. 


Do vou have a metalworking problem? Ask us, without obligation, to 
send a W & B Lubrication Expert into your plant to consult with you. 


THE WuHitre & BAGLEY CO. 


Established 1888 
Worcester Detroit 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-202 
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better citizens in their communities, 
better individuals. 

The future of this civilization deper 
upon the re-establishment and conti) 
ance of a high level of leadership. 1 
management educational program 
the humanities may or may not be | 
final answer—but it seems to be a st 
in the right direction. At least a 
tribution is made to meeting what 
currently the most important probl; 
facing the corporate future. 


From a talk given at the American Managen 
Association Conference, Hotel Roosevelt, N 
York, N. Y., May 23-25, 1955 
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Progress Report of 
Production Welding 


By John L. Lang 
Welding Engineer 
Lukens Steel Co. 

Lukenweld Div. 
Coatesville, Pa. 

The almost universal application « 
welding processes to metal fabricating 
is something that has developed on) 
in the last decade or so. When a new 
metal is discovered today, or a new 
alloy developed, one of the first ques 
tions concerns is its weldability. New 
applications are constantly being «d: 
veloped in this field. 

One interesting such application is 
the production of diesel engine frames 
of 304-18-8 stainless. Manual shielded 
metal-are welding is the process used 
Compared to an old style cast-iro! 
diesel engine, the new design results i: 
a reduction of 67.39 percent in cu f: 
occupied per bhp and a reduction 0! 
58.40 percent in weight per bhp. 

Another application of shielded me! 
al-arc welding is in fabrication of larg: 
power plant weldments. Low pressure 
turbine cases are fabricated entirely o! 
roll plate, gas-cut, machined. formed 
and welded. Large stator frames are 
fabricated in the same manner fron 
plate stock and welded into a homoge 
nous mass. 

There are other interesting automati 
applications of inert gas shielded meta 
are process using nonconsumable ele 
trodes. With the same process, using : 
consumable electrode, the welding o! 
aluminum, copper and its alloys, stain 
less steel, steel and titanium have beer 
greatly facilitated. An application o 
this process to mild steel is the fabrica 
tion of refrigeration compressor cases 
of 5 hp size. The accompanying illus 
tration shows a view of the productior 
line set up for fabrication of the cases 
Sixty units are assembled, welded an: 
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{in an 8-hour shift. Two inert gas 
led metal are units were used 
ng the 110 inches in the three 
joints of this operation. 

ew resistance welding applications 
as spot, seam and projection weld- 


Vroduction of refrigerator compres- 
.or eases by inert gas shielded metal 
we consumable electrode process, 


» are being widely used. For in- 
ince, in fabrication of electric ranges, 
‘35 individual pieces are joined by 1150 
ot and projection welds. These re- 
juire just under one hour of productive 
labor including handling of parts. 

Flash welding is another resistance 

welding process being used extensively. 
\ midwest company fabricates 40-ft 
section of pipe by flash welding the 
entire length in one operation in about 
55 seconds. A large -flash welder is 
being used to fabricate crankshafts. 
lhe process is also used extensively in 
iutomotive body fabrication. With an- 
ther process equipment is used in the 
1utomotive industry to make 30,000 
welds an hour. 

{nother development is the use of 
ron powder-type electrodes for shielded 
etal are welding. This appears to have 

ereat potentialities for the future. As 
ndustry takes greater advantage of au- 
tomation, welding will play a key role. 
Only welding can join metal parts in 
ontinuous and high-speed processes 
which automation demands. 


From a paper presented at the ASME Balti 
meeting, April 1955 
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Safeguarding Workers’ 


Health 


By I. Matelsky 


Industrial Hygienist 
General Electric Co. 
Cleveland, Ohio 


Canned music and pastel paints can 
ielp boost factory production. Few 
loubt the increase in morale and de- 
rease in boredom and accidents when 
ndustry changed from dirt-hiding dark 
solors to more pleasing shades in their 
plants. Nor can anyone seriously find 
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objection to the use of canned music 
in the plant to cover the monotony of 
dull background noises. 

Industry realizes that a_ healthy 
worker is a good worker. Great prog- 
ress has been made since the industrial 
revolution, when poor factory practices 
took a great toll in human lives and 
health. Health teams, consisting of the 
industrial physician and nurse, the 
safety engineer and the industrial hy 
gienist, are at work throughout in 
dustry to recognize, appraise and 
establish corrective and control meas 
ures for occupational diseases. 

Even this is not enough, however 
Industrial health control should begin 
before a plant is built. It should be 


considered in the blueprint stage, by the 
architect, the plant layout men and the 


designers of machines and equipment 


hour mam tactors of the workers’ 
environment are: chemical, physical, 
biological and psychological. Chemicals 
may cause harm not only through in- 
halation, but through skin absorption, 
resulting in dermatosis. Despite the 
fact that there has been more time lost 
from work, and more time paid out 
as compensation for occupational der- 
matitis than for any other occupational 
disease, much less attention has been 
paid to the prevention of this malady 
than to prevention of poisoning. 

Physical agents are usually more 
subtle in their effect than chemical 
agents. Noise above a continuous pitch 
level of 85 decibels may be injurious, 
and even noninjurious noise of the 
nuisance variety may result in fatigue 
and decreased efficiency. 

Good illumination results in greater 
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The major portion of production at 
Melin Tool Company is devoted to End 
Mills: When you specify MELIN...you know 
your order is receiving personal attention: | 
no priorities in other 


Representatives in Principal Cities 


MELIN TOOL COMPANY, INC. 


3372 West 140th St., Cleveland 11, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-12-203 
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IN RIVETING and CLINCHING 
REDUCES LABOR COSTS! 


T-J RIVITOR eee 


8” throat... feeds and sets 
rivets with special 10 station 
indexing fixture. Has air 
operated hold down 
mechanism and special air 
circuit to provide automatic 
indexing. 


T-J CLINCHOR... 


one of six special 8’ throat Underfeed 
Clinchors used by a large automotive body 
manufacturer. Feeds and sets square cased 
nuts in outside quarter panels, left and 
right hand. 


AUTOMATIC FEEDING and SETTING 


More and more... T-J Rivitors and Clinchors meet today’s 
demands for faster assembly on a wide range of jobs. . . in 
aircraft, automotive, farm machinery, stampings of all kinds. 

T-J CLINCHORS set clinch nuts with fully automatic opera- 
tion, controlled by a single foot pedal. Available in Underfeed 
and Gravity feed models, throat depths 8” to 36”’. 

T-J RIVITORS automatically feed and set solid rivets with 
high production. Electrically powered Rivitor sets solid steel 
rivets up to %’ long. Air-powered sets aluminum alloy rivets or 
steel rivets up to %”’ long. Throat depths 8” to 36”. 

Write for Clinchor bulletin 847; Rivitor bulletins 646 and 
847. The Tomkins-Johnson Co., Jackson, Mich. 


TJ) 


38 YEARS EXPERIENCE 


TOMKINS-JOHNSON 


RIVITORS, AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-12-204 
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accuracy in workmanship. incre 
production, improved morale, 
sanitary maintenance and greater 
ty. Other physical factors are ex 
sive heat and infrared. ultraviolet — 4\| 
ionizing radiation. There are, howe + 
opposing views concerning steriliza 0; 
of indoor air to prevent respira’: 
infections. 

One of the most important asp. 4, 
of this field, and one of the most 
cern in the field of mechanical ep 4) 
neering, is the lack of regard for ‘\y 
human physiological and psychologiva| 
responses in the design of plants 


In existing plants, sound absorbing 
baffles are used to help prevent noise 
from one area reaching another. 


machines. It is possible to calculate 
to a nicety the exact stresses and strains 
that may be developed in a machine 
without injury to that unit. but it is 
much more difficult to evaluate the 
stresses and strains that may be set uy 
in the operator. Machines are designed 
that need split second timing by 
workers whose split second response 
capabilities have not been investigated 
When this difficulty is realized, aut 
matic controls are designed of so com 
plex a nature as to become nothing 
more than a bewildering mass of dials 
and switches to the operator. 

What is needed in order to contro! 
these psychological hazards is a greate: 
interest and activity in the fields of! 
applied physiology and psychology an 
further development of that field. 

Industrial management show! 
interest in other fields not discussed 
here, such as ventilation and air co! 
ditioning for workers’ comfort and 
smoke abatement and waste disposa 
programs for community benefit. 

Huge sums of money have been spen' 
for the preservation of good health i 
workers. This has proved a good it 
vestment. With ever changing and ne\ 
materials and processes being deve 
oped, industrial hygiene and medicin 
must constantly be in a dynamic state 
to anticipate and prevent harmful situ 
ations. 


From a paper delivered at the ASME sem 
annual meeting in Boston, June 1955. 
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Normal speed for finishing this 
AISI 1045 shaft with carbide is 


limited offering available January 1... 


FINISH STEEL AT SPEEDS UP TO 7500 SFPM 


Carboloy® Cemented Oxide is an entirely new 
kind of cutting material, specially developed for 
steel finishing at speeds ranging from 300 to 7500 
sfpm. 

To date, Cemented Oxide tools have been used 
to cut steel with Brinell readings up to 300. 
Results have included more metal removed per 
minute, with finishes superior to those possible 
with carbide or HSS. 


Tip stays cool 
Performance evaluations at the Carboloy machin- 
ability laboratory and in customer plants prove 
Cemented Oxide cuts cleanly, resists edge wear 
and cratering. Even at extremely high operating 
speeds, the tip remains so cool it can be touched 
immediately after the cut. 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


WITH NEW CARBOLOY CEMENTED OXIDE TOOLS 


Preliminary reports show Cemented Oxide can 
also improve efficiency of relatively low-speed 
equipment. Because this material provides longer 
tool life at higher speeds, output increases and 
cutting time is reduced. 


Takes up where carbides leave off 
Carboloy Cemented Oxide is not a typical ceramic 
or cermet. It is stronger and more resistant to 
chipping than typical ceramics. Four years in 
development, Cemented Oxide takes up where 
carbides leave off on high-speed steel finishing. 

To aid full-scale commercial evaluation of 
Carboloy Cemented Oxide, a limited number of 
sizes and shapes will be available January 1. 
For the preliminary technical bulletin, send the 
coupon on page 8 of this advertisement. 


< 500 sfpm. (See tachometer 
above.) Only 7.4 cubic inches 
are removed in 2 minutes with 


010” feed, 1/16” depth of cut. 


With Carboloy Cemented Oxide, 
speed increased to 2000 sfpm, 
and 29.6 cubic inches were 
< removed in the same time, under 
identical cutting conditions. 
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The Carboloy Machinability Com- 
puter can determine the most effi- 
cient values for any of these 19 basic 
operating variables: 


Material to be cut: Work material, 
microstructure, hardness, surface 
condition. 


Cutting tool: Tool material, tool life, 
flank wear land, tool profile, type 
of tool, number of teeth. 


Cutting conditions: Cutting fluids, 
feed, depth of cut, cutting speed, 
motor horsepower, cubic inches per 
minute, unit horsepower, work 


diameter, R.P.M. 
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Set dials for the values of each of the known 
variables. (Time: 1—2 minutes.) 


Turn dial of unknown variable until meter 
balances at zero setting. (Time: 10 — 15 secs.) 


Read the answer directly off the dial. No 
computations are necessary. (Time: 10 secs.) 


CARBOLOY MACHINABILITY COMPUTER 


' Calculate production, tool life, horsepower, or any of 
16 other basic machining variables 


> Eliminate wasteful tryout runs, improve existing setups 


The Carboloy Machinability Computer is a new 
engineering tool designed to solve complex ma- 
chine setup problems in seconds, instead of 
hours. 

It calculates the effect of the 19 most critical 
machining variables on the material to be cut, 
the cutting tool, and the cutting conditions... 
shows how to set up optimum operating condi- 
tions for any metal-cutting job, and how to 
improve existing setups by the right variation 
of operating conditions. 


For production men, methods men, etc. 


The Computer assists production men by deter- 
mining rate of metal removal, and by immedi- 
ately showing how production is affected by 
changes in feed, speed, depth of cut, tool mate- 
rial, and other key variables. 

The Computer eliminates wasteful, nonpro- 
ductive trial runs, saving valuable stock and 


setup time. It also determines machine output 
for methods men, pieces per hour for estimators, 
and it answers other problems pertaining to 
machining . . . providing accurate solutions in 
seconds for problems that normally take hours 
for even approximate answers. 


Easy to use 
The Carboloy Machinability Computer is easy 
to operate. Anyone with machining experience 
can use it after a short familiarization period. 

The computer is portable (weighs only 32 
lbs.), battery-operated, and measures 21” x 7” 
x 20”. The price of the computer is $495, f.o.b. 
factory, Detroit. 

Whether your plant is large or small, the 
Carboloy Machinability Computer can pay for 
itself by increasing production, reducing man- 
power costs. Send the coupon on page 8 of this 
advertisement for full details. If you request it, 
we will arrange a demonstration in your plant. 


CARBOLOY 


OEPARTMENT OF GENERAL ELECTRIC COMPANY 
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New design eliminates “club” be- Clamp has built-in, wear-resistant indexable carbide pad is screy 
low shank: reduces overhang to carbide chipbreaker. Requires only to shank. Stays put while blank 
absolute minimum. Indexing is fast, light finger pressure to tighten: indexed. Absorbs shock; decrea 
simple . . . accuracy is increased assures uniform chips on any cut. the possibility of holder damag: 


recause they combine four 
basic design improvements... 


NEW CARBOLOY TOOLHOLDERS ARE EASIER 


Contouring Stellite valve. Round Carboloy ce- Carboloy toolholder are indexed or turned over 
mented carbide insert is furnished precision- right in the machine .. . redicing downtime 
ground, eliminating costly grinding operation With Carboloy holders, only inserts are stocked 
required for braze-type tools. Inserts on new . . . Saving valuable toolroom space. 
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TO USE... 


STRONG, SIMPLE, AND ACCURATE 


> Single screw indexes insert; automatically sets chipbreaker 


> Carbide pad absorbs shocks; cuts throw-away insert costs 


>» New design reduces overhang; improves tool accuracy 


> Heat-treated shanks resist bending and deformation 


Simply adjust a single screw at the top of the 
shank, and the cutting blank can be indexed 
or turned over while the Carboloy holder stays 
in the machine. The carbide chipbreaker is set 
automatically in the correct position. 


Carbide pad cuts insert costs 


Because the carbide pad absorbs shocks and 
gives greater rigidity, thinner, harder, more 
economical cutting blanks can be used. Machines 
operate at greater speeds and feeds; increase 
output at reduced cost. 

Carboloy design eliminates projections below 
the shank reduces overhang, increases 
accuracy and rigidity. Minimum projection 
above the shank stops chip interference, protects 
clamp from abrasive chips. 


Heat-treated shanks give the holders extra 
strength to resist clamp-screw deformation and 
chip wear. 


Handle special jobs with ease 


The Carboloy holder design is quickly adapt- 
able to “specials” with cutting angles other than 
standard, and to positive or neutral rakes. New, 
compact design makes them especially efficient 
for gang tooling. 

‘Available for round, square, or triangular 
blanks, the Carboloy holders are stocked in 
seven styles and 52 sizes. New, heavy-duty 
holders are also available. For prices and specifi- 
cations, send in the coupon on page 8 of this 
advertisement. 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
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FACING POWER-SHOVEL CLUTCH 
AND BRAKE DRUM. It took as many 
as 16 of the former carbide tools, 
on a 42-inch Bullard, to make a 
single cut through multiple sand 
inclusions and heavy interrup- 
tions. A Grade 370 tool took nine 
cuts without any appreciable 
wear. Because the Grade 370 tool 
outlasted 144 of the previous tools, 
over-all machining costs were cut 
almost 70°7, downtime costs were 
reduced from $60 to $1, and grind- 
ing was completely eliminated. 


SETUP: Material— 1045 low carbon, 
high manganese cast steel, with 
hardness of 27 Re. Speed — 24 
RPM. Feed —0.018-0.033 inch 
Depth of cut — %s inch. Coolant — 
No. 


Hundreds of in-plant case histories prove... 


CARBOLOY GRADES 350 AND 370 CUT FASTER, 


FACING TURBINE WHEEL BUCKET. It took 60 carbide tools, 
making two separate cuts, to get daily production of 25 
units at Kelsey-Hayes Wheel Co. By switching to Grade 
370, the two-cut operation was compressed into one, 
the number of tools required was reduced two thirds, 
and production was almost doubled. 


SETUP: Material — Inconel, heat-treated 
to 18 R-, welded to rim of Stellite. Speed 
— 125 sfpm. Feed — 0.0155 inch. Depth 
of cut — %4 inch. Coolant — Yes. 
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TURNING 8-INCH STEEL SHELL. Grade 350 increased pro- 
duction runs on these forged and extruded shells between 
15 and 20 pieces per grind. At toughest stage of rough- 
turning operation, Grade 350 processed 4 times as many 


shells as other carbides. 


SETUP: Material — 1045 steel with vary- 
ing heat analysis. Speed — 302 sfpm. 
Feed — 0.044 inch. Depth of cut — 3/16 
to 7/16 inch. Coolant — No. 


WEAR LONGER, GREATLY INCREASE OUTPUT 


> Outperform all other steel-cutting carbides 


> Take heavier, deeper cuts without deformation 


The machining records in plant after plant show 
Carboloy Grades 350 and 370 are capable of 
increasing output up to 300% over previous 
carbides used. 

Not only do these grades outperform con- 
ventional carbides at higher speeds and feeds, 
but they outwear them on the toughest jobs 
—in some instances by margins as high as 144 
to 1. (See case history above at left.) 


Built-in structural rigidity 


Carboloy Grades 350 and 370 are extra-per- 
formance carbides. Their superiority is due to 
the greater structural rigidity built-in by the 
Carboloy manufacturing process. 

This process enables them to take deep, pun- 


ishing cuts without the chipping, cracking, or 
cratering encountered in other carbides 
even at temperatures as high as 1800° F. 


No “equivalent grades” 


Try heavy-duty Grade 370 and medium-duty 
Grade 350 in your own plant... compare them 
with regular tools on your toughest jobs. You'll 
quickly see why there are no “equivalent 
grades” to Carboloy 350 and 370. 

Your local Authorized Carboloy Distributor 
stocks a complete line of Grade 350 and 370 
tools, blanks, and inserts. Contact him today; 
or for more information on these extra-per- 
formance carbides, send in the coupon on page 
8 of this advertisement. 


CARBOLOY 
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Fill all your tooling needs 
from a single, local source... 


135 AUTHORIZED DISTRIBUTORS 
STOCK COMPLETE CARBOLOY LINE 


Whether you’re machining steel, cast iron, 
nonferrous metals, or plastics, you can de- 
pend on immediate delivery of the tools, 
blanks, and holders you need from your local 
Authorized Carboloy Distributor. 


When you use your Carboloy Distributor’s 
stocks as your own, you'll put valuable stock- 
room space to more advantageous use. When 
you order from a single, local source, you'll 


save on inventory and bookkeeping costs. 


And call in your Distributor on machining 
problems. He is specially trained at the Car- 
boloy factory to recommend the best carbide 
grade and tooling system for the job. 


For the name of your local Authorized 
Carboloy Distributor, see the Yellow Pages 
of your phone book. He’s listed under the 
Carboloy trademark heading in the “TOOLS” 
or “TOOLMAKERS” classification. Or, write 
to us for the name and address of the dis- 


tributor in your area. 


For more information on the Carboloy 
products described on the preceding pages, 
send the coupon today. 


& 


Carboloy Distributors provide immediate delivery on all 
stdndard Carboloy tools, blanks, inserts, and toolholders. 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


11101 E. 8 Mile Street, Detroit 32, Michigan 


Send me information on the following Carboloy 
products: 


Carboloy Cemented Oxides (preliminary 
data) 
Carboloy Machinability Computer 


Have a representative call to demonstrate the 
Computer 


Carboloy Toolholders 
Grades 350 and 370 steel-cutting carbides 


Send me the name of the nearest Authorized 
Carboloy Distributor 


O00 OO O 


Name _ 


Title 


Company 


Address 


City 


“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 


Carboloy Created-Metals for Industrial Progress 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-212 


The Tool Engineer 


ab . > - 
. 
| 
212 
N 


Average Shop Needs 


The new three standard unit Baker Machine introduced at the show, is 
combined to Operate as a transfer machine, set up with a low cost, simplified 


fixture, proving the possibility of providing automatic machines through use 
of STANDARD MACHINES... . And thereby achieving automation without 
‘remendous expenditure, Operations on the new Baker Transfer are Combination 
Bore & Counterbore . . . Face (cross feed)... and Multiple Drill... 
All Automatically. Write regarding your specific job problems. 


and Special 

Drilling... Boring... Tapping 
)) Keyseating Contour Grinding Machines 
BROTHERS, 


TOLEDO 10, OHIO” 
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You foo... 


will benefit 
| by using 


ATRAX 
CARBIDE 
TOOLS 


Thousands of users everywhere continue 
to specify ATRAX Precision Ground- 
from-the-Solid Carbide Tools. 

Whether your needs are for Carbide Burs, 
Drills, Reamers, Tool Bits, End Mills, 
Special Cutters—either Stock Items 
or Specials—you'll be amazed at the 
Superior cutting edges, longer 
life, better production results 
with ATRAX. 


It's New! Complete 88-page 
catalog of ATRAX Carbide 
Tools, includes selection tables 
and recommended applica- 
tions. Write today for your 
copy. 


ATRAX Representatives and Distributors are 
located in principal cities throughout United 
States and Canada. Write us for our Repre- 
sentative’s name in your area. 
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BETHLEHEM $1 STEEL COMPAN 


Notching Die Made of Bearcat 
Gives 7 Times Greater Output 


teresting item being manufactured 
e southeastern part of the eountry 
indshield garnish molding for a 
r make of automobile. The mold- 
preduced from cold-rolled steel, 
n. thick. It is formed by a notching 
irdened to Rockwell C 56-58. 
‘ith the grades of shock-resisting 
teel formerly used for the die, a 
um of 1400 pieces was produced 
breakage occurred. Because of the 
ty of the application, this was con- 
good production even though it 
tated a change of die about five 
daily. 
\fter studying the operation, we 
ted a change to Bearcat tool steel. 
eat is a super 
we said. 


shock-resisting 
“We're sure it will last 
in a tough job like this, and so 
ou money. Why don’t you give it 


Bearcat was put to work. The 
‘ade of Bearcat have been giving a 


good account of themselves by producing 
up to 10,000 pieces 
placed. That’s seven times the output 
obtained from the dies before changing 
to Beareat. 

Surprising? Not at all. 
continually chalking up new  perform- 
ance records in a variety of interesting 


before being re- 


Beareat is 


Beareat is a superior, gen- 

eral-purpose grade of air-hardening tool 
steel. It has exceptional resistance to 
shock, and is also well suited for uses 
where hot-work properties and easy ma- 
chining are essential. Beareat ean be used 
in a wide range of applications such as 
punches, engraving dies, 
and short-run dies used in cold-forming, 
blanking and bending. 


master hobs, 


The best way to determine how good 
a job Beareat can do is to put it to 
work on some difficult job in your shop. 
You can order Bearcat through your 
local Bethlehem tool-steel distributor. We 
also carry it in stock in our mill depot. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


=} Retemper Tools 


After Grinding 
No matter how carefully performed, 
grinding operations on hardened tools 
always generate residual stresses in the 
tools. But as tools already contain resid- 
ual stresses after they are quenched, any 
additional stresses are likely to cause 
trouble. Now, if the combined stresses 
are sufficiently high, cracking may occur 
during grinding, which makes it easy to 
locate the source of the trouble. But if 
the combined residual stresses are just 
below the ultimate strength of the steel, 
cracks will not appear for the time being. 
Instead, the tools are apt to erack sub 
sequently, at the application of normal 
stresses set up either in handling, or in 
using the tools, 

To avoid this diflieulty, we recom 
mend reducing the stresses to a safe level 
by retempering the tools immediately 
after grinding, using a temperature which 
is slightly lower than the original temper- 
ing temperature. With many toolmakers, 
retempering after grinding is routine 
procedure, a form of insurance, more 


or less, running into. trouble. 


against 


BLANKING DIE 
FOR HANDBAG HANDLES 


This blanking die, used by Westberg Tool 
and Manufacturing Company, Bridge- 
port, Conn., for the manufacture of hand 
bag handles, has BTR (Bethlehem Tool 
Room) tool steel in both the die and 
the punch. BTR is our 
general-purpose, 


long-wearing, 
manganese-chromium- 
tungsten grade of oil-hardéning tool steel. 
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WHEREVER 
YOU ARE 


. when you need Bay State 
Precision Performance Taps, 
call your Industrial Supply Distributor. 
He'll deliver them with 
supersonic speed to keep your 
production high . . . and he'll stock 
the sizes you need to keep your 
inventory and tapping costs low. 
BAY STATE TAP & DIE COMPANY 


MANSFIELD, MASSACHUSETTS 


ALVL 
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Cut Drill Jig Costs 
"150 to 
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Two side plates added to jaw of IN 
$35 vise form perfect 2-plane drill = | ? 
ye Heavy jaw face models also Po 
available to permit dowelling for j~ 
precision tolerances. J) Se, 
| 
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AMF FLOAT-LOCK instant-change drill press vise eliminates 

need for up to 80% of drill jig parts. 

One- or two-plane jigs are yours quickly, inexpensively with this 

versatile vise that sets left, right or vertical. 

Jig attachments are easy because of bosses on quick - positioni: 

ratchet-locking jaw. 

Positive anchoring eliminates time-wasting clamps, bolts and 

washers ... prevents work from flying off the table! 

Finger-tip control of handle 

causes positive, screw actuated 

jaw to grip firmly or release work 

up to 12” without effort. 

Call your distributor for a demon- 

stration of the AMF Float-Lock sis 

Vise. Or, write for Free 14-page 

folder, W-50. Wahlstrom/ Float - 

Lock Div., Room 60, American _ SAFETY VISES 

Machine & Foundry Co., 261 

MadisonAve.,New York 16,N.Y. 
USE READER SERVICE CARD; INDICATE A-12-216-2 


Screw Machine Production 


We manufacture cams and tools for 

the trade on a production basis. As a 

result we offer: 

1, Superior type tools . . . at low cost. 

2. Practical design accuracy. 

3. Correct specifications which insure 
maximum service. 

Your tool requirements in our hands is 

your guarantee of better tools at a 

great saving. 


PROMPT DELIVERIES 


Tool making with us is a routine mat- 
ter. Special equipment . . . skilled 
hands . . . plus know how, enables us 
to fill orders in a minimum of time 


SERVICE 


Let us quote on your tool requirements. 
You'll save money . . . even as com 
pared with “home made” tools. 
Standard circular form tools for 8&5 
and Davenport Machines carried in 
stock. Immediate delivery. 
Established 1911 

44 years at the same address. 

Our service is nation - wide. 

We have no branch factories. 


GEORGE L. DETTERBECK CO. Incorporated. 1871 Ave. Chica 14 


ENGINEERS TO AN INDUSTRY 


USE READER SERVICE CARD; INDICATE A-12-216-3 
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We specialize in 
SPECIAL CUTTING TOOLS 
—BURNISHING TOOLS 
REVOLVING STOPS 
e 
FORMING SWING TOOLS 
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Clamping 


Problem? 


SCHRADER has 
the answer! 


Schrader Air Clamping Cylinders are available 
either base or leg mounted, in 1’, 214’ and 3” 
diameters delivering a 2” or 1” stroke. A wide 
selection of Schrader Valves is available to oper- 
ate this equipment. 


Leaders in air control since 1844 


FOR FURTHER INFORMATION, 


The Schrader Air Clamping Cylinder is actually a 
bantam air cylinder that can add several minutes to 
each worker's production hour ... eliminate the need 
for slow, manual clamps. 


Think of all the clamping operations in your own 
shop. Milling machines .. . drill presses .. . power 
presses ... welders .. . gluers— and many dozens of 
other machines that are now idling for ten or fifteen 
seconds while operators go through slow clamping 
operations. Why not save time — and operator annoy- 
ance — with fast, convenient Schrader Clamping Cyl- 
inders, as so many other industrial plants have already 
done? Remember, you can mount these Schrader 
Clamping Cylinders anywhere — and actuate them 
automatically or manually. 

For full details on the models available — or any of 
the hundreds of air control products in the complete q 
Schrader Line — write today. Or, if you prefer, fill out 
the coupon below. | 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated . 
462 Vanderbilt Avenue, Dept. E-12, Brooklyn, N. Y. e 
| am interested in more information on Pi . 
* 
Name_ Title_ 
> 
Company_ 
Address 
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Mallory No-Chat Shanks 


can multiply tool life 


Worn out after 6 pieces, 

this carbide tip on a conventional steel shank 

quickly broke down when form-cutting a 
hard tungsten alloy. Depth of cut—0.188”. 


Compare these unretouched photographs 


Still good after 2000 pieces 


on the same job is this carbide tip brazed to a 
Mallory No-Chat shank. Cuts are much smoother; 
surface finish is 18-25 microinches RMS. 


OOL CHATTER when cutting hard materials, 
g pte at high surface speeds, or taking 
heavy cuts at long overhang can be greatly 
reduced by the use of Mallory No-Chat 
shanks and boring bars. The secret of this 


grinds. It lets you make cuts into long, deep 
bores without resorting to oversize shanks or 
special fixtures. 


No-Chat shanks are re-usable. New tips are 


readily brazed in place. The material does not 


unusual performance is the unusual physical . . 
anneal, and grain growth is no problem. 


characteristics of the No-Chat Alloy. A 
product of Mallory metallurgical research, 
this unique material has twice the density 
and 75°, more rigidity than cold-rolled steel. 


Square and round No-Chat stock is available 
in a variety of sizes suitable for lathe, planer, 
boring and shaper tools. Write to Mallory 
today for technical facts . . . and for a con- 
sultation by a Mallory specialist on your 
specific tool problem. 


No-Chat dampens out tool vibration at the 
source . . . giving you longer life, smoother 
machined surfaces, longer runs between 


Expect more... Get more from MALLORY 


In Canada, made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario 


Pp. R. MALLORY &°CO., Inc., INDIANAPOLIS 6, INDIANA 


*Trade Mark 
Patent Applied For 


Serving Industry with These Products: 
Electromechanical—Resistors * Switches © Television Tuners * Vibrators 
Electrochemical—Coapacitors Rectifiers Mercury Batteries 
Metallurgical— Contacts * Special Metals and Ceramics * Welding Materia!: 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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Quicker changeover, 
lower tooling costs... 


FULL 
UNIVERSAL 
MACHINES 


ELECTRICALLY OPERATED 
AIR CONTROLLED 
AUTOMATIC OR 
SEMI-AUTOMATIC 


Basic Master Fixtures for DRILLING, 
THREADING or TAPPING. Snow univer- 
sal machines are the most flexible, most 
efficient, and most economical known. 
They save countless dollars in change- 
over time — help you start jobs sooner — 
assure quality at high production rates. 

The square footage under a Snow 
Machine in your factory can be the most 
profitable in your whole plant. Submit 
details of your requirements. 


AIR VISE holds part firmly — self-centering — always in exact position for precision work. 
U-shaped wire underneath provides quick finger-tip control, automatically starting spindle 
cycle. Jaw inserts keep tooling costs at minimum. Blank jaws always in stock —can be 
tooled to fit your part promptly, inexpensively. 


| 

Irregularly shaped parts are easily Here a short AIR VISE mounted on an offset 
handled. Front feed permits close setting table holds long tubing. Piece-part switch 


of guide plate for greater occuracy with under table automatically closes vise and 
high production. starts tapping operation. 


SNOW MANUFACTURING CO., BELLWOOD, ILL. 


(Suburb of Chicago) 
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For Fast Accurate Setups 


These Taft-Peirce Specialties are a ‘must’ for 
machining and inspection in the toolroom 


V-BLOCKS 


PARALLELS 


> 


Cast Iron V-Blocks 


Accurately ground to size in pairs. Made 
from finest quality seasoned grey iron 
castings. All surfaces except top are 
square or porallel with each other within 
.0005”". 


Box Parallels 
Made of finest quality close grained cast 
iron. All sizes are parallel within .00025” 
in 6 inches, square within .0005” in 6 
inches. Will pair up within these limits. 


Multiplex Angle lrons 


Save time by permitting a single setup of 
workpiece for many machining and in- 
spection operations. All working surfaces 
scraped square within .0005” in 6”, par- 
allel within .0005”. 


Steel V-Blocks 


Sold in pairs only. Made of alloy steel, 
hardened and ground. “V"' is central with 
sides, parallel with bottom, squore with 
ends within .0003”. All surfaces square or 
parallel within .0002”. 


Steel Parallels 


Made of alloy steel, hardened and 
ground on four sides. Exceptionally dur- 
able and free from seasonal changes. 
Not made to be used as squares. 


Duplex Angle Irons 


Finished inner pads increase accuracy, 
speed setup work and usually eliminate 
need for table clamping. Inner pads 
parallel to sides within .0005”. Outer 
faces square within .0005” in 6”. 


Universal V-Blocks 


Hole in center permits quick, accurate set- 
ups. Also provides clearance for tool in 
drilling and boring. Made of alloy steel, 
hardened and ground on all working sur- 
faces. All sides square within .0001”. Sold 
singly or in pairs. 


Planer and 
Boring Mill 
Made of finest quality cast iron. Width 
and thickness held within plus or minus 
.0005”. Square within .0005” in 6 inches. 
Parallel within .0005” in total length. 


Measuring Irons 


Provide a fixed surface for 

measurements. Narrow width 

makes it convenient for 

clamping work on the ma- 
chine table. Front face 

and bottom finished 

square within .0002” 
per foot. 


For the complete story on these items and many more send for your copy of the Taft-Peirce Handbook. 


SURFACE ‘Vv’ BLOCKS AND BENCH SINE BAR 
PLATES ANGLE IRONS CENTERS AND BLOCKS 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, RHODE ISLAND 
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now, a great 
new long-bed 


...new, big capacity 5-foot bed—plus all the 
exclusive Delta quality features that have 
gained industry-wide acceptance for the stand- 
ard model. 


. .. designed for production work as well as tool 
rooms and experimental shops—lets you 
handle many production jobs that normally 

= would require far more expensive machines. 


Send Coupon 
for all the facts! 


DELTA QUALITY COSTS NO MORE 
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. combines real precision for close control, with 
extra ruggedness for heavy duty service ~—all 
at a price so low it’s almost unbelievable! 


See it! Compare it! Get all the facts about it! Then 
make up your own mind! Your Delta Dealer is listed 
under ‘““TOOLS” in the classified pages of your phone 
book. Send the coupon for complete details — today! 


Delta Power Tool Division, Rockwell Manufacturing Co. 
620 M North Lexington Avenue, Pittsburgh 8, Pa. 


Please send name of my nearest Delta Dealer. 


Please send Delta AB Catalog on the new long-bed 
Delta 11” metal lathe. 


Nome Title 
Company 
Address 
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IMPROVED QuALity | 


Additional refinements and im- 
provements in our process have 
added still longer life to the 
wearing edges of Talide tools, 
dies and wear resistant parts. 
The result is a carbide having a 
new, unique grain structure with 
harder and tougher properties 
than previous grades. Labora- 
tory tests reveal our improved 
grades possess 25% greater 
strength and rigidity. Service life 
per grind up to 50% longer 
than previous grades has been 
proven in grueling field tests. 
METAL CARBIDES CORP, 
YOUNGSTOWN 7, OHIO 
Write for Catalog 55-G 


Sizes from 1% inch to No. 0 wire size. 


Bristol Hex Socket Cap Screws 
mark your product “precision made” 


The high quality and pleasing appearance of 
Bristol's Hex Socket Cap Screws will reflect the pre- 
cision you've built into your product. 

Perfectly squared-up heads and shoulders of these 
screws give them a smooth, accurate, and well- 
designed look. Their diamond-knurled heads make 
them easier to insert, to start and to spin up finger- 
tight. And, of course, they can be internally wrenched ae : 

We've made precision instruments at Bristol for 66 pte Rotory Mark. 
years and socket screws for more than 42. In fact, we — ing Machine that marks 
originated the famous Bristol Multiple-Spline Socket dla Z around conical or cylin- 
Screw. That's why we know Bristol Hex Socket Cap eo : drical parts up to 3” 
Screws can meet your design or assembly needs exactly. 

Standard Bristol's Hex Socket Cap Screws conform 
to Class 3A fit. They're standard in stainless steel and om «hae 
heat-treated special alloy steel. el Equipped with automatic 

Write today for descriptive literature and samples. re 

roduction line and provides 

LARGE AND SMALL—WE MAKE THEM ALL 
Bristol's Multiple- ~~ «= tion. Write for complete in- 


4p Soline Socket formation. 
Bex Screws 


JAS. H. MATTHEWS & CO. 
(3923 FORBES STi PITTSBURGH 13, PA. 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
USE READER SERVICE CARD; INDICATE A-12-222-2 


<> Bristol's Hex Socket Screws 


Standard in sizes as small as No. 0 in Alloy Steel and Stainless Steel. 
THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn 
_ USE READER SERVICE CARD; INDICATE A-12-222-1 USE READER SERVICE CARD; INDICATE A-12-222-3 
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Offices 
in Principal 
Industrial Centers 
2895 WEST GRAND BOULEVARD ~- DETROIT 2, MICHIGAN 
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How to get the type 
of bushings you want 
in your die sets 


Best way to get the quality die sets you want plus the type 
of bushing and pin assembly you prefer is to stamp “USE 
DETROIT DIE SET” on your blueprints. For here, along with 
a full-value die set, you have a choice of a dozen different 
bushing assemblies. For instance, the new self-oiling bushings 
that automatically lubricate friction surfaces. And then such 
types as ball-bearing assemblies, Lamina bronze-plated bush- 
ings with or without clamps, and solid Ampco bronze bushings 
with Alemite fittings. 

For precision die work, specify a precision Detroit Die Set 
with the type of bushing that answers your specific needs. 
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put big advantages to work for you 


Any number of holes Any hole pattern Any moterial On all centers 


—as close as the sum of hole diameters | 


A Zagar drill head is never obsolete. Zagar can re-locate spindles for other hole patterns. 


Can you visualize the savings made possible by drilling up to 1000 holes 
at one pass? Zagar standard practice can handle any machinable material 
up to 14%" diameter. Holes of varying diameters can be drilled to form 
any pattern. Zagar Gearless Drill Heads, their efficiency proven by many 
years’ success, can be installed on existing drill presses. Or, Zagar will lay 
out the necessary tooling for your entire job. May we see your sample 
parts and study your requirements? There is only one right answer—one 
best answer—for those requirements. May we supply it? 


ZAGAR tooling plan 
._ the complete job for you 


Whether your runs are long or short, let 
Zagar engineering survey your needs with 
a view to saving you the cost of special 
machines. In the case at the right two 
lines of standardized self-clamping drill 
jigs ream, tap and drill an aluminum die 
casting, both valve body and cover. The 
problem of limited production was readily 
solved. What, sir, are your requirements? 


ZAGAR TOOL, INC. 24000 LAKELAND BOULEVARD, CLEVELAND 23, OHIO 


TOOLS FOR INDUSTRY 
and SPECIAL MACHINERY Manual “E-12. 
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=... Click - ond youve made a tool change | | 


What's Quik-Tool? It’s a tool block and set of seven tool 
holders, all precision ground and pre-calibrated to provide 
better accuracy of positioning and response than you get 
from any turret. 


And it’s fast! Tools automatically position themselves 
when slipped onto a locating pin and swung into the slot 
of the tool block. They don’t even have to be aligned or 
clamped into position, as the precision fit of tool holder 
and tool block insures rigidity and accuracy. 


Monarch Quik-Tools are specifically valuable in the 
toolroom or instrument shop for practically any type of 
turning, with tools used in any desired combination or 
sequence. The standard tool setups can be used, without 
adjustment to tool settings, for a wide variety of jobs. 
Holders are designed for standard tools and gages. 


How about it? Don’t you want to know all about how 
Monarch Quik-Tool eliminates lengthy setups and cuts 
tool change time to seconds? Send for our complete illus- 
trated booklet today ..... The Monarch Machine Tool 
Company, Sidney, Ohio. 


Pre-Ground, Pre-Calibrated Monarch Qw/*-Toot 
Ready-Set Tooling Provides Immediate Tool Change 


Tool block fits any standard Monarch 10” Model EE 
Toolmaker’s or Manufacturing Lathe compound rest 
“T” slot. Tools can be used in any combination or 
sequence for turning, boring, facing, chamfering, 
grooving, necking, threading, knurling, or cut-off. 
The tools automatically position themselves. 


+ 


TURNING MACHINES 


FOR A GOOD TURN FASTER... TURN T0 MONARCH 


Fill Out This Coupon and Clip to 
Your Business Letterhead, Please 


THE MONARCH MACHINE TOOL CO., 
SIDNEY, OHIO 


Please Send Me Your Illustrated Quik-Tool 
Booklet #306. 


NAME 


; 
q 
bis 
| 
2 
¥ 
| | 
| 
| | 
| 
| | 
| 
| 


DRILL BUSHING 
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The New 
DIAL INDICATOR 
BORE GAGE 


FOOLPROOF 
CENTRALIZATION 


Meets the great majority 
of all hole inspection needs. 


Longer gaging range. 


Centralizer places contacts Four gages inspect all 
on true diameter of hole. diameters from ¥ ” to 8”. 
Model 1250P-Series f % 


4 3 . Accuracy protected from 
handling temperature. 


These new Gages definitely meet the accuracy re- 
quirements of nearly all hole diameter inspections . . . 
and at a cost considerably less than that of more 
elaborate gaging equipment. 

They are designed to give accurate centralization 
for setup with gage blocks, micrometers, master rings, 
or other suitable device. 

Write for complete details of the Model 1250P-Series 
Bore Gage to — 


FEDERAL PRODUCTS CORPORATION 
Dept. 1-G Providence 1, Rhode Island 


ATEDERA 


FOR MODERN GAGES AND GAGING TECHNIQUES... 


Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, or Automation Gaging 
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BIG 


903 North Pitcher St. 
Kalamazoo, Michigan 


BROTHER 


BENDER 


Produces Without Special 

Tooling—Saves Die Costs 

Saves on Expensive Presses 
Model BB 


. 


Iliestrated above are a few of tr 
many forms that can be produced et 
ficiently on the Maeitiform Bender 
ssing the standard tooling. 


| 


Ihe heavy duty Big Brother 
Bender is designed for fabri- 
cating bus bars, brackets, 
fixtures, etc., without special 
tooling. Air controlled with 
finger tip response. Comes 
complete with dies, mandrels 
and wrenches— punching 
and blanking dies extra. 
Will punch holes up to 
1” and form material up 
to 4” thick by 4” wide 
We also build smaller 
hand or air operated 
models for forming up 
to material. 
These machines are solv- 
ing new forming prob- 
lems in many plants and 
could be the answer te 
yours. 
Send for illustrated folder TE-5 


J. A. RICHARDS CO. 


USE READER SERVICE CARD; INDICATE A-12-228-1 


WORK-HOLDING 


heeda! 
a) 


TOGGLE CLAMPS 
36 Types & Sizes es 


Note These Features—Reomed 


Holes—Hordened Serrated Bushings— 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS 
15 STYLES...136 SIZES 
COMPONENTS 
| Over 1000 different Types & Sizes 
available from stock. 
Write NEW TEMPLATE for CATALOG 
WEST POINT MFG. CO. 
26935 W. 7 Mile Road, + Detroit 19, Michigan 
USE READER SERVICE CARD; INDICATE A-12-228-2 


Patents Pending 


One of the most difficult problems in tool making can be solyed easi! 
and quickly with Sturdy Square Holed Sleeves. The perfection < 
broached square holes can be had in boring bars, milling cutters an 
many other applications at a small fraction of the cost of imperfec 
hand-made square holes. The sturdy Square Holed Sleeve consists « 
a round sleeve with a perfectly square hole broached through th 
center. This hole is tapped at one end to receive a back-up screw 
which is furnished with the Sleeve. The Sleeve can be sweated « 
pressed into a drilled and reamed hole to make a perfectly squar: 
accurate hole in a very few minutes. 


The Sturdy Square Holed Sleeve will save 
you many hours and many dollars in the 
making of boring bars, tool holders and 
other tools requiring square holes. 


SLEEVES MADE IN FOLLOWING SIZES: 
3/16, V%, 5/16, 3%, 7/16, 34, 1” 


STURDY BROACHING SERVICE INC. 
23520 TELEGRAPH RD., DETROIT 19, MICH. 


USE READER SERVICE CARD; INDICATE A-12-228-3 


You take no chances 
when you choose... 


...forithas the speed, accuracy 
and sturdiness you want — also 
the features to handle a greater 
variety of work—along with 
simpler, more thrifty 
operation and main- 
tenance... Dollar for 
dollar you cannot 
buy a better, more 
practical press. 


Significant savings are 
often achieved if you 
let our engineering 
staff assist you. There 
is no obligation. 


Rousselle Presses are sold exclusively 
through Leading Machinery Dealers 


SERVICE MACHINE CO 
Mfrs. of ROUSSELLE PRESSES 
2310 West 78th Street ©@ Chicago 20, Illino!: 


USE READER SERVICE CARD; INDICATE A-12-228-4 
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Three inch spindle Lucas 
performing a drilling operation in the 
shop of Coe Mfg. Co., Painesville, Ohio. 
With one set-up, boring, drilling and milling 
can make the Lucas a profitable producer 
on even the most complex and close 
tolerance work. 


If you operate a contract shop, JUST ONE LUCAS 
will enable you to out-bid competition on a wide 
variety of work. 

It will prove to be your most versatile and 
PROFITABLE machine — on one piece or a thou- 
sand — because it can perform a wider variety of 
operations than is possible on any other machine in 
your shop. 


On many contracts your new Lucas will cut a 
big slice out of your COST DOLLAR and add sub- 
stantially to your PROFIT DOLLAR. 

A moderate investment will put this smaller size 
3” spindle, table type Horizontal Boring Machine 
to work making money for you. 

Write for the NEW Lucas catalog — just off the 
press. 


LUCAS MACHINE DIVISION 


THE NEW BRITAIN MACHINE COMPANY *® CLEVELAND 


8. OHIO 


Machines for Making Progress 


Three, four, five and six inch spindle 
Lucas Horizontal Boring, Drilling and Milling Machines 


Our general catalog is filed in the Sweet’s Machine Tool Catalog File. 


December 1955 
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in the electronically-made 


U.S. VIBRA-LESS V-Belt 


The new U. S. Vipra-Less Belt brings new efficiency to washing 
machines, driers, belt-driven fans, air conditioners, machine tools, 
grinders and a host of other applications. Electronic tension and a 
new molding method are the reasons why. 

Electronic Tension process builds the pulling cords into the belt by 
error-proof electronics, instead of by mechanical means. All cords 
are placed and spaced with scientific accuracy—to guarantee that 
each pulls its full share of the load, thereby prolonging belt life. Each 
cord is of equal tightness, for exact uniformity and greater reliability. 

And along with Electronic Tension, “U.S.” has introduced a new 
method of molding which produces a smooth surface with no high 
spots or imperfections. Consider what this means to high-precision 
machinery. 

The new U. S. Visra-Less Belt is so superbly accurate and uni- 
form in construction that it runs with a smoothness and a silence 
never before encountered on a V-Belt drive. It reduces wear and tear 
on pulleys and bearings, prolonging belt life and drive life, and the 
equipment on which it is used. Vibration is imperceptible, thanks to 
the unfailing accuracy of these new developments. 

U.S. Vipra-Less Belts are obtainable through any of the 27 
“U.S.” District Sales Offices or any of the selected “U.S.” distributors. 


“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER - NEW YORK 20, N.Y. 


Hose ¢ Belting + Expansion Joints *« Rubber-to-metal Products » Oil Field Specialties ¢ Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products ¢ Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Ye" UNITITE JR. VALVES 


Hanna '4” Valves control air, oil or water pres- 
sures up to 500 p.s.i. The control lever requires 
only 80° movement for reversal. Hanna 1,” 
Valves are 4-way but can be made }3-way, by 
plugging one port. Three models — column, 
standard and manifold mount—are available. 
Ideal for tubing and light piping. 


for 


CONTROL 
CYLINDER 


ELECTRIC VALVES 


The Hanna 4-way Solenoid Valve is small, com- 
pact, with low current consumption. It is adapta- 
ble to straight line piping—capacity is equal to 
rated pipe size. Of balanced spool type, it has 
a built-in solenoid pilot valve. Piping may be 
from bottom, sides or a combination. Available 
in ¥”, ¥2”, 44” and 1” pipe sizes. 


CHOOSE FROM a broad selection of SPEED CONTROL VALVES 


Hanna Valves to meet your requirements Hanna Flo-Set Valves have micrometer gradua- 
~ tions to assure exacting speed control. Available 
in 144”, 34”, 16” and 34” sizes, they are suitable 
for air, oil or water control, with maximum 
pressure to 250 p.s.i. They may be mounted in 
any position. 


for exacting Air and Hydraulic 
control. Illustrated are but a few of the 


complete line of hand, foot, electric and 
pilot operated valves for directional and 
speed control. They ali carry the 


Hanna nameplate UNITITE VALVES 


Unitite Valves are suitable as either 3-way or 4- 
way valves, operating at air, oil or water pres- 
sures up to 250 p.s.i. for the 44”, 44”, and 34” 
sizes... up to 150 p.s.i. for the 1” size . . . and 
up to 100 p.s.i. for the 114” size. Three styles— 
for standard mounting, column mounting or 
manifold mounting—are available. 


an assurance of 


extraordinary care in design and 
manufacture—which means years of 
maintenance-free operation. Your Hanna 
sales representative offers specialized 


experience in selecting valve combinations 


and developing control circuits. FOOT OPERATED VALVES 


Available in 4”, 1”, 34” and 1” pipe sizes, 
Hanna Foot Valves are ideal for applications 
where it is desirable to have the operator's hands 
free for handling material. Single-pedal and 
double-pedal models, for pressures up to 250 
p.s.i, are available for use with double-acting 
air and hydraulic cylinders. 


Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT. .. CYLINDERS... VALVES. ... RIVETERS 


Send for Catalog 


Hanna Valve Catalog No. 254 in- 
cludes descriptions and specifications 
on the complete line. 


1768 Elston Avenue, Chicago 22, Illinois 
December 1955 
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is Main 
Air Control on 
““Modern’”’ 


Cutting-Off Machine 


Modern Machine Tool Co., Jackson, 
Mich., uses the NOPAK Dual 4-Way 
valve as the “main air control valve” 
on its Cutting-Off Machine for these 
reasons: — 

1. It provides the necessary sequence of operation 
control. 
position”’ 
3. It directs air pressure either to part of the air 
system, or the whole system, as required. 

4. With valve lever at 45°, “the operator can set the 
tools, with a gauge, against the stock while it (the 
stock) is locked in the collet” 

5. In normal running position with valve lever at 
90°, air is directed to other parts of system, while 
maintaining pressure on collet cylinder during cut- 
ting cycle. 

This application may suggest how you can use 
NOPAK Valves and Cylinders for effective 
control and application of fluid power in your 


‘asily mounted in readily accessible 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


For 


product, or in your plant equipment. 
other suggestions see the NOPAK Application 
Manual. 


Write for Latest Shelf-Stock Listings 


GALLAND-HENNING NOPAK DIVISION 


2750 SOUTH 31ST STREET ° MILWAUKEE 46, WISCONSIN 


Representatives in Principal Cities 


ALVES AND CYLINDERS 


DESIGNED for AIR and HYDRAULIC SERVICE samme 
INDICATE A-12-232-1 


A Feature of 
the MAYLINE 
Metal Plan File 


5 DRAWER UNIT 
WITH CAP AND BASE 


Mayline drawers lock into 
position when open. Hinged 


dust cover frees hands for 


filing of removing prints 


Ask your local dealer to 


MAYLINE 


show you this feature. PLAN FILE 


WITH HINGED DUST COVER 


Symbol of Superiority 


611 No. Commerce St. 
Sheboygan, Wisconsin 


5 DRAWER UNITS STACKED 


INITAVW 


MAYLINE 
USE READER SERVICE CARD; INDICATE A-12-232-2 
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FREE?! 


FOR THIS VALUABLE 


GAGE BLOCK 
AND 


SPECIAL GAGE 
MANUAL 


GIVES DETAILS ON CARE, 
MAINTENANCE, AND INSPECTION 


Jansson Gage 
Blocks — the Ulti- 
mate in Accuracy 

— produced by 
Swedish-Trained 

Craftsmen! 


JANSSON GAGE COMPANY 


The Finest in Gage 8locks 
13552 Auburn Avenue + Detroit 23, Michigan 


USE READER SERVICE CARD; INDICATE A-12-232-3 


Fastest initial and repeat settings 
guaranteed accurate within .00015” 


LINDNER JIG BORERS 


@ No gauges, blocks 
or bars 


@ Direct reading micro- 
optical measuring 
system permanently 
free of wear. 
Readings in .00005” 


@ Over 60 delighted users in U.S.A. 
© Send for 20 min. demonstration movie film 


@ Table sizes: 
44” x 24”; 32” x 16” 


del 


company, inc. preselective 


AUTOPOSITIONER 
Harborside Bidg., 
Jersey City 3, N.J 
USE READER SERVICE CARD: 
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@ The ‘ard Too! Man, Serving Indus- 
wy Since 1881, can recommend the cor- 
rect tap, grind and speed that will enable 
you to reduce your production costs. Find 
out how his broad experience on metal 
cutting can help you. The Standard Tool 
Man is always at your service without 


obligation. 


Complete line... stocked by the 
Standard Tool Distributor in your erea 
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A test in your plant will quickly prove 


the superiority of this — 


CENTER 
CENTERS 


This resilient pad absorbs 
the shocks and _ prevents 
breakage of the tool or 
spoilage of the piece being 
machined. 


Utility 


Special Centers can be 
furnished to meet unusual 
conditions. 


PRECISION FRICTION-LESS LIVE CENTERS 
are furnished in 

Slip-over 

@ Spindle types 


Taper Shank 
@ Slip-in 


Write for Index Circular D 


USE READER SERVICE CARD; INDICATE A-12-234-1 
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GAMMONS 
REAMERS « 


Originators and 
Manufacturers of 
Helical Reamers 

and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 

Return Mail 


The 


CGAMMONS-HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 


USE READER SERVICE CARD; INDICATE A-12-234-2 


WHOOT MON! 


you buy precisio screw 
an machine products 
W.H.0.*"" 


USE READER SERVICE CARD; INDICATE A-12-234-3 


PRODUCTS WANTED 
TO MANUFACTURE AND SELL 


We are well-rated manufacturer with large facilities for all 
types of production (9 modern plants) and nationwide ac- 
tive sales-organization. We want additional products to 
manufacture and sell, consumer or industrial markets; low, 
medium or high unit-price. Specially but not exclusively 
interested in electrical-electronic items. We will complete 
engineering on new inventions. Protection guaranteed on 
unpatented models or ideas. Liberal royalties for right 
products. 


Write Assistant to President 


LION MANUFACTURING CORPORATION 


2640 Belmont Avenue © Chicago 18, Illinois 
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«SET SCREWS © MILLED STUDS 
THES GLENZER Inc. 


q 


RE JACOB son 


BORE, CHAMFER, UNDERCUT and TAP 


asc ANGLE COCK 


Two views of this husky railway air 
valve are shown above. The top view 
looks down into the upper hole, where 
most of the machining is done, as de- 
scribed below. This hole has three 


stepped diameters, 


two chamfers, a 


facing operation, and an undercut. The 
lower hole, shown in the bottom view, 
is @ standard 1%” pipe thread at 60° 


from the vertical axis. 


‘Built Like a Little 
Brick Church’’... 


The purchaser of this Rehnberg-Jacobson 
5-Station Bridge-Type Automatic Index 
machine likes it because it has a lot of 
extra “beef” in it. This ruggedness is 
necessary, because the big air cock it 
machines is used in heavy railway ser- 
vice. Castings are held in equalizing jaws 
operated mechanically by an air-driven 
impact tool. From the top, the piece is 
(a) combination bored, faced, and 
chamfered on 3 diameters simultane- 
ously, (b) finish bored on the same three 


diameters, (c) undercut and chamfered 
for a sealing member, and (d) tapped 
2-1/8”"-16 special. During the same 
sequence, two angular units move in to 
core drill and tap 1-1/4” NPT the lower 
hole. All units, including the 36” 5-posi- 
tion Index Table, are all-mechanical 
R-J products. Capacity is rated at 106 
pieces per hour. This machine, like many 
others we have designed and built, is easily 
adaptable for machining other sizes or 
models of similar valve bodies. 


Deseguers and Builders of, Gpecial Machinery «2135 KISHWAUKEE ST. 


REHNBERG-JACOBSON MANUFACTURING COMPANY 


ROCKFORD, ILLINOIS 


sacessen. 
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10 VME. THE PRODUCTION LIFE 


FROM THESE “CAST-TO-SHAPE” SWAGING DIES 


SEND FOR THIS 
NEW CATALOG 


“FORGING AND 


CASTING PRODUCTS” 


It's hot off the press with full 
details on FCC Air Harden- 
ing, Oil Hardening and other 
Cast-to-Shape Tool Steel Spe- 
cialuies that can save you 
time and money .. . also 
Composite Die Sections, and 
Smooth-Hammered Forg- 
ings in a wide range of tool 
and stainless steels. Don's 
wait—get your copy NOW, 


Write Today 
ADDRESS DEPT. TE-72 


The John Deere Plow Works of 
Deere & Company formerly used cast 
grey-iron dies to swage AISI 1070F 
steel plow beams. Die life was, at best, 
a mere six weeks or about 8,000 parts. 

They switched to A-L CAST-TO- 
SHAPE swaging dies of FCC No. 66 
tool steel, hardened and drawn to 
57-58 Rockwell “C”. The new dies 
ran fourteen months—eight hours a 
day, five days a week—before redress- 
ing was necessary. Approximately 
83,875 Parts (over ten times the pro- 


duction) were swaged in that period! 
Production has been maintained 
that level since. 

You, too, can save time and money 
with the modern FCC CAST-TO- 
SHAPE method of tool and die mak- 
ing. Don’t forget, you also buy /ess 
steel and reduce machining costs. It's 
a matter worth investigating. @ Check 
with your A-L representative TODAY 
... or write Allegheny Ludlum Stee! 
Corporation, Oliver Building Pittsburg) 
22, Pennsylvania. 


For complete MODERN Tooling, call 


Allegheny Ludlum 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-12-236 


FINE Too. 
Since 1854 
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The BUY word for 


Socket Cap Screws 


is ALLEN 


The easy way to make sure of greater strength, 
better fit and uniform quality in socket cap screws is 
to order “not just Allen-type but genuine ALLEN.” 


New 


LEADER 
— POINT 


GRIP HEAD CAP SCREWS 
The world’s easiest starting, 
straightest driving, firmest hold- 
ing Cap screws. 


i! New 


THE ALLENUT 


Provides a ready-made threaded hole for 
use with cap screws in soft materials and 
for repair applications. Endless uses for 


compact design, space saving. 


December 1955 


LEADER 
— POINT 


FLAT HEAD CAP SCREWS 
For firm fastening with flush 
surfaces. Especially adapted to 
fastening thin plates and sheets. 


STAINLESS STEEL 


Bright, non-corroding high 
tensile strength type 18-8. 
151 popular sizes (NC & 
NF) with Smooth Heads 
available from stock. Also 
standard with Grip Heads 
in many popular sizes. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-237 


PRESSUR-FORMING 


The latest improvement in the 
cold forging method originated 


by Allen. The tough Allenoy 
steel fibers are preserved con- 
tinuous and uncut. 


New 


LEADER 
POINT 


BUTTON HEAD CAP SCREWS 
Produces smooth streamlined 
appearance where counter- 
sinking is impractical. 


Sold Only Through 
Leading 
Industrial Distributors 
Take advantage of their large 
stocks and fastener experience. 


Write direct for General Cata- 
log GSS. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 
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MARKING 


MODERN 


Mean faster, more uniform, less 
expensive identification of 
products and parts... 


This high-speed, fully automatic tube marker is 
typical of GTS-designed production marking ma- 
chines. It rolls a trade mark and part number on 
mild steel thin-walled tubes—2500 to 3000 of them 
per hour—making all impressions clean, accurate, 
and exactly uniform. It speeds production and cuts 
costs for a major automotive manufacturer. 

This machine, or another unit of the extensive @® 
line of Production Marking Machines, can reduce 
cost and increase production in your marking opera- 
tions, too. To find out how—at no obligation— 
write today for an appointment with a @ Sales Er- 
gineer. 


/F (T'S WORTH MAKING, 
[T'S WORTH MARKING. 


-GEo. T. SCHMIDT, INC. 
Belle Plaine 


THE VISE WITH 


cries 
= 


“FLEXIBLE JAWS” GRIP ANY SHAPE! 


Positive grip vise. Grips any irregular shape. Grips secure 
and positive for the most precise milling, drilling or cutting 
operation. Eliminate the time and expense of blocking and 
shimming irregular pieces for toolroom machining. Try it in 
your shop. Save time and dollars on small production runs. 
Write for complete information now. 


AT THE PHILADELPHIA SHOW—BOOTH 2047 


AMERICAN POSITIVE GRIP VISE CORP. 


4-F Olivine Street ©@ Willimansett, Mass. 


USE READER SERVICE CARD; INDICATE A-12-238-2 


Low 


, Choice of 
Arm Extensions: 
31” (No. 1100) 
20” (No. 1101) 


Adjustable-Arm Models same Price 


Light up machines and benches at rock-bottom cost and get 
Dazor dependability besides. New Adjustable-Arm Lamps moun! 
solidly, hold fast in any position set. Either top- or side-mounted 
reflector. Air-cooled housing is safe to handle despite continuous 
use. Gray baked enamel over bonderizing. Call your Dazor dis- 
tributor. Dazor Manufacturing Corp., St. Louis 10, Missouri 


«++-Makers of 


Pazor FLOATING LAMp, 


USE READER SERVICE CARD; INDICATE A-12-238-3 
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How Pipe Machinery Gages 
insure You 


You buy gages to insure your customers’ acceptance of your product. 


Any sacrifice in gage quality increases your chance for rejects . . . and 
lessens your insurance. 


4 


The Pipe Machinery Company pledge to industry to produce and sell 
only the best at a fair price warrants consideration. 


Highly skilled artisans, each dedicated to the PMCo pledge, select and 
treat the finest of materials in our modern heat treating department, 
carefully machine, finish, and finally inspect every gage. 


Cup 


There can be no price reduction without a quality reduction. 
Are you buying the best possible protection .. . insurance . . . for your 
company’s product? 


THE PIPE MACHINERY COMPANY 


29101 LAKELAND BLVD. WICKLIFFE, OHIO 
Greater Cleveland 


he Finest Since 1944 


\ 


Today Get the Pipe Machinery Co. 
Catalog #10. Fill in this coupon. 


Company 


Title 


Address 


City Zone —— State 


December FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-239 
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BEFORE 
BURR 
REMOVAL 


AFTER 
BURR REMOVAL 


Removing burrs 


for trouble-free fransmissions 


URRS: left on automatic transmission parts can 
break loose in service, clog hydraulic lines and 
cause serious damage. 

The two sections of a transmission cover shown above 
prove how thoroughly power brushing removes burrs 
and blends surface junctures . . . leaves the part smooth 
and clean. 

Have an Osborn Brushing Analysis made of your 
operations. It costs you nothing, but may save thou- 
sands of dollars in your finishing of parts. Write The 
Osborn Manufacturing Company, Department K-18, 5401 
Hamilton Avenue, Cleveland 14, Ohio. 


One of many automatic brushing setups used by automotive 
manufacturers to finish transmission parts and other com- 
ponents. 


oO S B ORN BRUSHING METHODS * POWER, PAINT AND MAINTENANCE BRUSHES 


BRUSHING MACHINES e FOUNDRY MOLDING MACHINES 


240 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-240 The Tool Engineer 


a 
: 
‘ | 
| 
aj fuera 
; 
| 
he 
> 
(0) 
— \ 
ye 
3 


HOLDS EITHER OF TW 
PARTS 


HOUSINGS, 
53 OPERATIONS. 


SPLICE HOUSINGS 
—— —40 OPERATIONS 


NATIONAL ‘AUTOMATIC. TooL COMPANY, INC, 
RICHMOND, INDIANA 


Facing and Tapping problems 


CHICAGO; Room 203, 6429 Ww. 
DETROIT, 10138 W. McNichols 
‘BUFFALO, 1807. Elmwood Aven. 
~NEW 3s Ave., 


| 
° “ 
is 


« ACCURATE PLASTICS TOOLING 
AND PATTERN CO., INC. 


A FURANE 
Columbus 13, Ohio 


+ ELASTOMER CHEMICAL NEW JERSEY * 
CORPORATION B 
212 Wright Street Igelow 


« HERB B. ELLEFSON TEXAS 
1414 Electric Building 
Fort Worth, Texas FOrtune 


2434 


 farane plastics | 
, Incorporated 
ST. + Los ANGELES 39, cau. 


* THE HOUSTON COMPANY WASHINGTON 


A waiting 107 Administration Building RAinier 


Boeing Field 0330 


Seattle 8, Washington 


Your “Sige KANSAS 
B8URNHAM PRODUCTS, INC. AMherst 
601 North Athenian Street 


Wichita, Kansas 5-9352 


e HEICK AND RALPH 
ASSOCIATES 
4765 Bellevue Avenue 
Detroit 7, Michigan 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-242-1 
AIR-MITE AIR CYLINDERS 


AIR-MITE Cylinders—made in single | 4 Mounting Types 

or double acting series—in 4 mounting 

types, are high quality cylinders at a 

low price. Simple, rugged design ont 

compact construction give them long Parallel 

life, permit easy mounting on jigs, Thrust 

fixtures, tools, or machines. Used 

wherever power holding, pushing, 

pulling or lifting is required, AIR- : 

MITE cylinders will meet your most : With every press on 

exacting standards of dependability , < foot pedal Model 214 

and long life. Write for complete Chicago Double Rivet Setter 

catalog and prices ‘ vs automatically feeds, inserts and 
clinches two rivets. 14-inch throat 

accommodates large assemblies. 

Handles %,4" diameter or smaller 

steel tubular rivets—lengths to 

Ym". Quick Change Rotary Type 

Hoppers and Raceways permit a 

5-minute changeover to rivets of 

different size. Adjustable anvils 

and riveting centers add to versa- 

= For help with fastening 

problem.. send sample assembly 

(or a blue pore for free fasten- 

4 ing analysis. 

tie rods FREE CATALOG contains valuable en- 

3. High strength gineering information and rivet specifica- 

aluminum alloy . tions plus illustrated descriptions of 26 

cylinder heads “ Chicago Automatic Rivet Setters. 


& MACHINE CO. 


4418 W. CARROLL AVENUE ¢ CHICAGO 24, ILLINOIS 9619 West Jackson Boulevard, Bellwood (Svs2%°) Illinois 
Branch Factory: Tyrone, Pa. 
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size. For example, twenty-seven 132°’ chrome- . 

nickel-steel blades are rough-and-finish milled 
per hour by this new Kearney & Trecker bal 


"Spindle Bed Type machine. 


Réctangular index table with 1 two. 
fixtures enables the to unload 
_ and load one fixture while ‘own other is in work 


sequence eli 
production constant? 


ation and 


Dovetail end of blogs: row 
mi 


illed with the lower spindle, 


~ bination of special form and side 


ing a com-— 
mills. Head, 


“mounted in an inverted position on a saddle, 
vis Tenon end of blade is’ 


milled with 
moves in an 
of is possible. 
Other 
_ for machine table . 


‘upper vertical head which) 
on radial ways “ongular 


features include. 
“automati 


efficiency starts with 
Kearney & Trecker Milwaukee machine tools 


Kearney & Trecker automatic pro- 
duction machines perform many 
operations to exacting accuracies 
and at lower cost. But most impor- 
tant to you — it’s accomplished by 
combining standard design compo- 
nents with a minimum of special 
engineering. This means you get 
the production you want, the econo- 
mies you need, from job-proven 
designs with minimum of capital 
investment. 


Builders of Precision and Production Machine Tools Since 1898 


December 1955 


With more than 50 years’ experi- 
ence in machine design and manu- 
facture, Kearney & Trecker has the 
all-around ability to meet your 
production needs. Take advantage 
of these abilities. They can pay off 
in lower machining costs and more 
profits for you. See your Kearney 
& Trecker Special Machinery Divi- 
sion representative. He'll be glad to 
help you with your production re- 
quirements. Call him today. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


leading electrico! equiamé-t manufac 
mechine to rough-ond-finish mill o voriety 
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Colledon Kearney & Tretker to develop ond 
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Cutter Setup 


ROUGHING 


urer needed a 


ecificotions called for a machine | 
milling costs and mainiain accuracies 


For more details on 
mochine illustrated 
osk for Data Sheet 
No. 1067. Booklet 
“Doorway to a 
proven method for 
solution of big and 
small metalworking 
problems” is also 
yours for the asking. 


Special — 


MILWAUKEE 14, WISCONSIN, U.S.A. 
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Can automatic production help you of 4 
improve quality ... reduce costs » 


Then it will pay you to get ac- 
quainted with the capabilities of 
Keller Airfeedrills for such jobs as... 


DRILLING 
e REAMING 
e COUNTERSINKING 
e TAPPING 
e CENTER DRILLING 
e CHAMFERING 
e COUNTERBORING 
e SPOTFACING 


A typical automatic production setup using 14 Keller 
Airfeedrills. Pressing a single control valve drills 14 holes 
simultaneously in a refrigerator outer shell assembly— 
the drills advance, drill, retract, and shut off automatically. 


MM These remarkable tools work without super- 
vision, and take the place of expensive machines 
in automation setups. They are entirely air con- 
trolled and operated, automatically cycled, and 
extremely accurate. 


=. Among the special advantages available are sens- 
ing type rapid advance, hydraulic feed control, and 
adjustable torque control. Thus they are able to do 
peck drilling, skip drilling, and other jobs that 
heretofore have required expensive machine tools. 


BE write and tell us about your machining prob- 
lems. We will send appropriate bulletins or have a 
representative call to discuss Keller Air Tools. 


KELLER TOOL 


K DIVISION OF GARDNER-DENVER 


Air Prewes Gerdner- Denver 
end Riveters Moron Driven Serer: Compressors. ond Mointenance Tools 


GRAND HAVEN, MICHIGAN 
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CLEVELAND 
REDESIGNED END MILLS 


Engineered to give you maximum cutting qualities at greatly increased 


rates of feed, with a minimum amount of wear. 


THE C LEVE LA N D TWIST DRILL CO. 


1242 East 49th Street Cleveland 14, Ohio 
Stockrooms: New York 7 + Detroit 2 *« Chicago 6 + Dallos 2* San Francisco 5* Los Angeles 58 
E. P. Borrus, itd., London W. 3, England 


4 
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| aj 
| 
ee 
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\ 
TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR st 
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Seven Main 
Bearing Recesses 
P= are bored with 


HayNes STELLITE tools. 


000 interrupted 
cuts per 


Hayves Srecorre tools machine the main bearing re- Only 0.015 in. of metal has to be removed when the to 

2 cesses In S20 cast iron engine blocks between grinds. Each are sharpened, and the tools can be reground about 
‘ of Tb tools used in the set-up makes 150 interrupted cuts times. Then, when they are too short to be used for bor! 
in-each block 2. . a total of 48,000 interrupted cuts per the main bearings, they are used to machine the sma 
grind. The tools remain in operation for a full eight-hour cam bearing recesses. In this second operation the san 

1 shift, without chipping or spalling. Other tools tested on tools can be reground about 50 times more! 

; this job chipped under the constant hammering of the There are four grades of HAYNES STELLITE metal-cutti 
os intermittent cuts. and had to be replaced in less than tools varying in hardness, compressive strength, and imp 


an hour resistance. For a complete description of properties, S17 
Standard tool bits *s in. square and 2 in. long, made ot and recommended operating data, write for the free book! 


Hayves Srecore alloy No. 3. are used for this operation. “Hayxes STELLITE Metal-Cutting Tools.” 


Sales Office 
Chicago - Cleveland - Detroit - Houston + Los Angeles - New York + San Fran 


4! . 
HAYNES STELLITE COMPANY 
N E : A Division of Union Carbide and Carbon Corporation 
+ UCC) 
TRADE-MARK 
. General Offices and Works, Kokomo, Indiana 


“Haynes” and “Haynes Stellite’’ are registered trade-marks of Union Carbide and Carbon Corporat 
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New Taft-Peirce 
CompAlRator 
Air Gage 


4 DIMENSIONS 


SIMULTANEOUSLY 


The CompAIRator above checks serrations in 
the root section of jet engine turbine blades. 
Does automatically and instantly what for- 
merly took skilled hands many minutes to do. 

Three of the air indicators measure thick- 
ness “over rolls” of the serrated sections. At 
the same time, a T-P Computing CompAIR- 
ator computes the difference between two of 
these dimensions and compares it to a standard 


Ye 


value. If the variation is greater than plus or 
minus .001” on the dial, the part is rejected. 
Most important of all, the serrations can be 
checked over their entire length. 

Two different models of this gage have been 
built. One permits gaging with the part in the 
grinding fixture — thus eliminating many 
costly rejects. The other serves as a final in- 
spection gage. 

This unit is typical of the hundreds of Taft- 
Peirce CompAIRators now simplifying com- 
plicated gaging operations. For more informa- 
tion on this and many other items, send for 
your copy of the Taft-Peirce Handbook. 


STANDARD AND SPECIAL 
COMPAIRATORS 


AIR ELECTRIC 
COMPAIRATORS 


AUTOMATIC SORTING 
MACHINE 


COMPUTING 
COMPAIRATORS 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, R. I. 
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They select the correct size 
‘“Hy-Power” Hydraulic Cylinder: 


Hannifin supplies '"Hy-Power'’ Hydraulic Cylinders in 7'/2 to 100-ton capacities 
(more in multiple) to exert the force exactly when and where you want it. 


They mount the cylinders in 
Hannifin ‘'C’’- Frames 


The “Hy-Power”’ line includes standard ''C’’-frames in a wide variety of sizes 
and types for portable or stationary use. Or, if your requirements are special, 
Hannifin will design and build "'C’’-‘rames to suit your needs. 


ere Power source is the 
exclusive ‘‘Hy-Power’”’ 
Pressure Generator 


Here's Hannifin's patented, noiseless pressure 
generator. It's a compact unit that combines motor, 
pump, oil reservoir, control valves and high- 
pressure intensifier. 


HANNIFIN "“HY-POWER"’ RIVETING if you're looking for a better riveting method— 
IS THE LONG-TIME STANDARD OF whether you need one riveter or fifty—discuss it 


with your Hannifin representative. Meanwhile, get 


THE AUTOMOTIVE INDUSTRY the full story by writing for Builetin 150. 


Air and Hydraulic Cylinders e Hydraulic Presses ¢ Pneumatic Presses e “Hy-Power” Hydraulics e Air Control Valve: 
: Hannifin Corporation, 519 South Wolf Road, Des Plaines, Illinois 
: 248 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-248 The Tool Enginee: 
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FEATURED IN THE 2XPANDED DANLY DIE SET LINE 


oli ASA eee 


with the world’s broadest die set line. There's no 
need for compromise between the standard set 

you want and the set you can get, less need for 
costly specials. The new line of Danly Standard 
Die Sets has die space and guide post dimensions 
that equal, or exceed, ASA specifications. 

Under the new standards, front to back die space is 
measursd from edge of bushing to front of die set. 


In addition to offering a complete selection of 

ASA standard die sets, Danly provides the Danly 
Standards proved popular over the years... 

ell available from stock at your nearest Danly Branch. 
You can be sure of meeting all your die set needs 
at Danly .. . either ASA standard or Danly Standerd. 


‘Bushing Sets. This new die set 
feature assures tonger life, easier 
maintenance, proper lubrication even 
during long runs. 


All Herizental Surtees Ground On New 
Denly Bie Sets. Horizontal surfaces, 
including top of punch holder and bottom 
ef die holder, are ground to the same 
exacting precision as the inner die set 
surfaces. 


Integral Welded Shanks. 100% weld on 
ali-stee! sets regularly furnished with 
shanks gives greater strength and 
rigidtty. Deep counterbores in punch 
holder have tess tendency to weaken set. 


DANLY MACHINE SPECIALTICS, 
2100 South Laramie Avenue, Chicago 50, iilinois. 
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| DIEMAKERS’ SUPPLIES 


E-SINKERS 
for2or3 
dimensional work 


Latest model, No. 3A for molds and dies 
up to 1000 Ibs. Ratios from 1.5:1 to 
10:1, 14 spindle speeds from 475 to 9500 
rpm, cutters up to dia. Two smaller 
s.zes, LA and 2A 

close look at Alexander engravers, die- 
sinkers, and cutter grinders—optical dividing 
head, centering and cutter grinder microscopes 
cylinder roller attachments and other acces- 
sories. Write for catalog D on these quality 
British machines 


Get a 


4 
J, ARTHUR DEAKIN & SON 


50 28 HILLSIDE AVE 
JAMAICA 32, NY 
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DYKEM 
STEEL BLUE’ 


Popular package is 

8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for ap- 
plying right at i 
metal surface ready for 
layout in a few minutes 

, The dark blue background 
* makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample 


on company letterhead 
—= THE DYKEM COMPANY 
2303D North 11th St. + St. Louis 6, Mo. 
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Both Odd 
and Even Tooth 


With modifications standard Com 
torplugs solve many spline gaging 
needs including pitch diameter or 
clearance 


State your problem --let us help. 


COMTORPLUG with interchangeable expanding 


plugs to gage simple or special bores from '/g’° to 8” dia, 
Investigate the gage used by the 
thousands in jet engine, guided 
missile, farm machinery, automo- 
tive transmission, household ap- 
pliance, and other volume-precision 
plants. IT MAKES PRECISION GAG- 
ING EASY . . . at machine... at 
inspection bench . . . for selective 
assembly. No other | ke it—inves- 


UNIQUE ADVANTAGES 


Positive gaging accuracy to frac- 
tion of .0001" regardless of who 
operates it 

Indicates actual size, 
not passing—reading 
Positive 2-point gaging — auto- 
matic centering 

Shallow holes, deep holes, inside 
splines, open-end holes gaged 
easily 

Detects ovality, back or front 
taper, bell mouth, barrel shape. 
Reaches to bottom of blind holes. 


tigate and see why. 
Gages work while still held in 
chuck 


COMTOR CO. 
A shop tool for all-day every da 
use ‘ 69 Farwell Street 
Portable — no wires, hoses or 
7 Waltham 54, 
Massachusetts 


THE FULL FACTS — REQUEST BULLETIN 48 
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Tough grinding jobs: 
Check 


high speed precisio: 
grinding heads! 


Many seemingly impossible gri 
ing problems have been solved 
adapting Vulcanaire to standard 
machines or by using one of Vul- 


can’s specially designed machir 


On Surface 


move 


Grinders, 
and 


merely 
wheel guard, clam 
vertical or horizontal adaptor 

illustrated. No belt 
necessary. For instance, Vulcanai: 
used in connection with Vulcan's 
Rotary Table for Surface Grinders 


permits the grinding of a circular slot. 


machine as 


Grinding circular slot 
using Vulcan's Rotary 
Table and Magnetic 
chuck. 


Adaptors are in stock to fit the spind! 
of Vertical Milling Machines for grinding 


contours, holes and slots. 


On Internal Grinding Machines Vulca: 
aire’s infinitely controlled speeds furn 


the correct surface cutting speed 


sulting in faster production and micro 


ye Be finish. The adaptor sleeve fits into pres 

ba é 

Vertical adaptor for Sur- 


face Grinders. Grinding 
small slots 


ent housing. 


Applied to Jig Boring Machines, Vul 
liked by 


manufacturers because its 


canaire is leading precisior 
accuracy 
Vulcanaire 


guaranteed, producing 


grinding of large and small parts. 


Send us a blue print on your tough- 
est grinding problem. Recommen- 
and will be re- 
turned to you — no obligation. 


dations sketches 


Major Vulcan Services 
Engineering, Processing, Designing 
and Building... Special Tools... Dies 
... Special Machines . . . Vulcamatic 
Transfer Machines Automation 

. . including the Vulcan Hydraulics 
that Form, Pierce, Assemble and size 
. . . Vuleanaire Jig Grinders . 
Motorized Rotary Tables . . . Plastic 
Tooling. 


VULCAN TOOL CO. 


7300 LORAIN AVENUE . DAYTON 10, OHIC 


Horizontal application. 
Grinding a shoulder 
Punch. 
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for Fine-Pitch 
Gears, too 


AT THE NMTB SHOW gear men had the opportunity to 
see for themselves how quantity production of high-precision 
fine-pitch gears can be achieved at low cost. Using a 

Fellows 3-Inch Gear Shaper, No. 4 Gear Shaving Machine, 
and No. 4 Red Liner Inspection Instrument... all fully 
integrated ... production speeds can be obtained that a short 
time ago were considered impractical. 


Simultaneously, close tolerances can be assured which will 
meet the most exacting gear-train requirements for 
electronics and instrumentation. 


If you are interested in fine-pitch gears...either asa 
producer or user, or both... it will certainly pay you to get 
all the facts about the Fellows fully integrated line of 
equipment. WRITE, WIRE, or PHONE any Fellows Office. 
THE FELLOWS GEAR SHAPER COMPANY, 
78 River Street, Springfield, Vermont. 
Branch Offices: 319 Fisher Building, Detroit 2 

5835 West North Avenue, Chicago 39 


2206 Empire State Building, New York 1 
6214 West Manchester Avenue, Los Angeles 45 


THE 


PRECISION 


LINE Gear Production Equipment 
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Precision Sharpen Your 
Die-Sinking 

Cutters on an 
ALEXANDER 
Bench Grinder! 


Over 1,000 sold in 
United States 


Write for catalog D on these quality, British machines 


J, ARTHUR DEAKIN & SON 


150-28 HILLSIDE AVE. 
JAMAICA 32, N.Y. 


Also 2. and 3-dimensional pantograph engraving machines 


KEYLESS 
DRILL CHUCKS 
SLIP-PROOF 
STRONGEST CHUCK MADE 
TRY ONE 


Jf it's made by Lee it’s a “Knock-Out” 
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for 
PERMANENT CODING: 


and 
QUALITY CONTROL | 


HOGGSON BRAND 
bie 


Control the job at every step with 
Hoggson special Symbol St 
Select designs from 
stock, or let us help you nm 


your own coding systems. to 


or to your specs. 144 

symbols. 
INSPECTORS’ HAMMER 
Hoggson symbols are available 
in hammer form. For ease @hd 
rapidity of inspection control 
these hammers are extremely @se- 
ful. All Hoggson marking devices 
are made of high strength Gilley 
steel specially heat treated *6 
stand up under long, hard ust, 


See your distributor or sen 
complete catalog 


SYMBOL STAMPS 


precision | 
stamping) 
with | 


114 to 15 ton | 


PUNCH PRESSES | 


Low cost because Kenco presses are quality-built 
throughout to produce at top speed, and with the least 
downtime you've ever experienced. 


Precision stamping —a result of unusually | 
rigid frames... extra long ram guides and slides that l 
permit full use of the guiding area at the bottom | 
of the stroke. 

| 


Send for full details on money-saving Kenco presses. 


KENCO MANUFACTURING CO. 


Mfrs. of Precision Machinery and Accessories. 


5211-C TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 
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ETALON 23c 


THE ONLY MICROMETER GRADUATED 
IN THOUSANDTHS AND HALF 
THOUSANDTHS OF AN INCH... 


Reads to .0001 of an inch 


ONE PIECE STAINLESS STEEL SPINDLE AND SCREW 
Hardened and ground from the solid. 


A Half-thousandths graduations on thimble allow tenths read- 
ings with only 5 vernier graduations. 


B Deep, machine divided graduations on both thimble and bar- 
rel assure easy reading under most lighting conditions. 


Forged Frame ¢ Heavy Duty Tungsten Carbide measuring 
faces, optically lapped © Quick acting positive lock «¢ 
Feather touch friction stop eliminates wear; assures sensitive 

“feel” © Dull chrome finish on thimble and barrel 
AL eliminates glare * In handsome contour case. 


g F.0.B. New York $1980 


ASK YOUR DEALER or write: 


ALINA CORPORATION 


401 Broadway e New York 13, N. Y. 
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MULTIPLE OPERATIONS ... 
MULTIPLE TOOLING ... 
METAL AND PLASTIC 

ON ONE VERSATILE MACHINE 


BODINE 


CONN 


The unusual features of this Bodine tooling lie in the many different types 
of operations performed in one high-speed cycle, and also in the multiple 
tooling of the machine to handle many different sizes of these auto 
battery cell covers, both 6-volt and 12-volt. 


Major battery producers now use 15 of these production units. Bodine 
basic design, as will be seen in the photograph, provides ample room 
for inclusion of the dies required for trimming operations, as well as the 
rotaty spindles. 


PRODUCTION: 1,250 covers per 50-minute hour . . . with machine 
Operating at 25 strokes per minute. 


If you are looking for increased output at lower cost, with- 
out sacrifice of quality . . . on assembly or production oper- 
ations, or a combination of both . . . talk to Bodine first. 
Our experience can save you money and costly engineering. 


Write Dept. TE-12 


AUTOMATIC DIAL TYPE DRILLING, MILLING, 
TAPPING, AND SCREW INSERTING MACHINES 


Covers hand-loaded, one 
piece per stroke. 


Clean flash from vent hole and 
slots. Carbide tools. 


Trim flash from outside edges 
of cover. Carbide tools. 


Ream two terminal holes 
in lead inserts. 


Hollow-mill two terminals in 
lead inserts... using 
inverted spindles. 


AUTO EJECT. 


BRIDGEPORT 5, CONNECTICUT 
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WHICH DIE STEEL WOULD YOU USE HERE 


to increase production from 100 to 23,000 parts? 


after trying many different die stecls, production 
averaged only about 100 pieces before this ring die had 
to be replaced 

Vhe die cold torms cups as the first operation in pro- 
rocket projectile noses from SAE 1010 Steel. 
liven though the ring die is press fitted into a four foot 
the 1700 
tons of pressure exerted in power extrusion prematurcly 


diameter hardened retamer rng (Re. 34/36), 
stretches the die. The Ib. 2 oz. cups must be held 
within .2 of a Ib. and wall thickness within .010”. 

Which die steel would you specify in a move to cut 
replacement costs and improve production? 

‘rom our customer Field Report files, here's how the 
toolroom solved the problem. The Carpenter Matched 
Set Method showed that Carpenter VEGA ( Air-Tough ) 
lie Steel was a natural for the job. Latest report shows 
that the VISGA ring die had increased production from 
100 to 23,000 cups, and is still banging them out. 


INMEDIATI 


DELIVERY trom local warehouse stocks 


What bettcr guarantee of success can you find fo 
your own jobs than the word of hundreds of toolroom 
men who rely on Carpenter. Why settle for “ordinary 
results when Carpenter is ready to help you explore thc 
possibility for improvement? Call your nearest Carpenter 
Mill-Branch Warehouse, Office or Distributor now 
The Carpenter Steel Co., 154 W. Bern St., Reading, Pa 


How can your toolroom use Carpenter Matched 
ion Tool and Die Steels to: 
Reduce hardening hazards 
Minimize machine downtin« 
Boost output per grind 


liprove product quality 


arpen ler 


Matched Tool and Die Stee!: 
Export Address: Port Washington, N. Y.— “CARSTEELC( 


. 
>. 


“beat the clock”— is no game 


“Beat the Clock,” a famous television program, has become a popular 
home party game. But industrialists know that getting the most out of every hour 
on the time clock is no game, but a serious competition for business survival. 
The answer is not one of getting tough and bearing down harder. 
It’s a problem, rather, of providing equipment that permits 
a man to work at a higher standard of productivity. When 
it comes to lathe work, that’s an Axelson—a lathe 
with honesty in its design and integrity in its 
construction. Call or write us. We’d like to 
drop in and tell you about it. 


LATHES 


rs mean more 


AXELSON MANUFACTURING COMPANY 
DIVISION OF U. S. INDUSTRIES, INC. 


6160 S$. BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA e Dealers in Principal Tool Centers of the U. S. 
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ECONOMY 

SAWING OPERATIONS 
WHEN YOU HAVE ALL THREE UNITS FROM ONE SOURCE 


TRIPLE ECONOMY 


1 THE COLD SAW 
| with HELLER 


1. The Cold Sawing Machini 
2. The Blade Sharpener _ 4 
3. The Circular Sawblade ~ 


Economies are effected on every operation 
involved in cold metal sawing by taking ad- 
vantage of the complete service available 
through Heller. 


The specific savings offered by the use of 
| the combination of Heller Cold Metal Saws, 
MODEL SSH-630-A Heller Blade Sharpeners and recommended 


AUTOMATIC COLD METAL ; 
SAWING MACHINE Sawblades becomes accumulative when used 
with each other. 


HELLER GIVES YOU COMPLETE SERVICE 
WITH EXACTLY CORRECT BLADES. 
MODEL B-650 


3 TH E SAW BLADE AUTOMATIC SAW SHARPENING 


MACHINE 


KNEE AND PLANER TYPE MILLING MACHINES + RADIAL AND COLUMN 
DRILLING MACHINES + TRANSFER MACHINES + SPECIAL MACHINES 
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6 in a series 


| You get demonstration 


your work 
and complete job 
development record 


Cone submits samples 
of your work 


Cone makes 
recommendations 


You send print 
to Cone 


I... is no adequate compromise with efficient production practices, 


if you are in business for a profit. 


But you don’t always know just how competitively efficient your equipment 
is. Case histories of what the other fellow is doing are sometimes garbled. 
At least the poor ones are not advertised. And conditions vary in all plants. 
Sometimes you have reason to be more concerned with what you don’t 
want in new equipment than with what you do want. Cone believes too 
much is at stake for a machine to go into a line unequipped for the 

job, with either carbide or hss tools. 


The Conomatic Carbide Development treats each job individually from 
standpoint of work, machine, tools, and operating personnel. 


DATA FOR COMPARISON 


Bushing 


1%” Conomatic 


particulars 


send for 
“Four Steps With Cone” 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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PROBLEMS 


Here's TOO l-fle 


NEOPRENE MOUNTED FLOATING 
TOOL HOLDERS 


SELF-CENTERING 


(ELIMINATES COSTLY SET-UP) 


FULL-FLOATING 


(COMPENSATES FOR BOTH PARALLEL 
AND ANGULAR MISALIGNMENT) 


POSITIVE DRIVE 


OIL-RESISTANT 7 
NEOPRENE MOUNTING 


For Example: The manufacturer of this fragile 
molded terminal block was un- 
able to rivet the metal inserts 
until the HILL RIVETER elimi- 
nated breakage with a timed 
cycle of 3 seconds and con- 


trolled light blows at 10 psi. 


This air-operated riveting machine 
produces accurately controllable 
results that cannot be obtained on 
ordinary machines. It is fast and 
efhicient, extremely versatile, and 
easily adaptable for either short- 
run or mass-production jobs. For 
regular solid riveting, it is unbeat- 
able; for difficult problems, it is 
The Answer. 


RIVETIN 


MACHINE 


Essentially, the machine 
consists of a revolving, air 
operated, reciprocating 
hammer, working against 
an anvil which is adjustable 
in a rigid bracket. Many 
important details have been 
worked out for convenience, 
for neat appearance, tor 
long life, and for superior 
performance. For all details, 
write for free bulletin High 
Speed Production Riveting.” 


H LL MACHINE COMPANY 


REDUCES TOOL BREAKAGE 


SIMPLE CONSTRUCTION 


(ONLY FOUR MAIN PARTS) 


Tool- flex 


MADE IN ANY STYLE % RELEASING 
SHANK OR COLLET TAP HOLDER 


Write for information... 


1301 EDDY AVE., ROCKFORD, ILLINOIS 
USE READER SERVICE CARD; INDICATE A-12-258-1 


ROTARY TOOLS 
backed by 


and sizes to meet every need 
They're precision-made and 
‘proudly ‘marked with the Golden- 

cle, dependable 


many operons canbe 


sizes are made to meet your ony 


ABRASIVES DIVISION, DEPT. 8 


USE READER SERVICE CARD; INDICATE A-12-258-3 
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| BURG TOOL MANUFACTURING CO. bcp: 
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“Magnamatic” controlled torque SRggq strewdriver at work! 


CP One-Shot “Magnamatic” is the quietest : \ 


screwdriver-nutrunner ever developed! 
Clutch buzz and ratcheting have been eliminated = Only Quiet One-Shot ““Magnamatic” has 
and exhaust noise is effectively muffled 3 Torque Control all these advantages: 
by a new principle of baffling. 


Doesn’t require frequent readjustment 
Quiet One-Shot “Magnamatic” is an air-driven to hold torque value. 
screwdriver-nutrunner that can be set bas Completely disengages the instant the 
to run nuts and screws to specified torque. ee fastener is run to desived tightness. 
Here’s how: The Alnico magnetic One-Shot : Eliminates stripped threads, sheared 
clutch, adjustable to specified torque, BS fasteners, surface damages. 
disengages completely the instant the fastener is 
driven to desired tightness. Maintains the 
selected torque setting indefinitely —prolongs 


CAPACITIES: #4 screws to %” bolts. 
Reversible and non-reversible types. 
clutch jaw life. Inexperienced operators don’t 


burr screw heads, strip threads, shear fasteners, 


; j Chicago Pneumatic Tool Company, Dept. M12 
or dainage work. Screw bits last longer. 4th Sereet, Now York 27, 00. Y. 


() Please send me FREE booklet SP-3165 


“Magnamatic Case Histories.” 


Please send me ‘‘Magnamatic’’ Bulletin 
SP-3126. 


Have representative call. 


Company 
Addres 


Chicago Pneumatic 


PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS «© AVIATION ACCESSORIES 
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Blue Ribbon Winners of 1956 


The 453 selected 
TOOLING CHAMPIONS 


plus 27,898 runners-up 


The best and latest in tools, machines, inspection equip- 
ment, automation devices, controls and accessories to cut 
costs and boost profits— many never before shown anywhere. 


4 


For the small plant 
For the intermediate plant 


Bata 


For the big plant 
i ss See them at ASTE's Greatest Show 


Sponsored by the 32,000 men 
responsible for designing and 
selecting the best in production 
equipment. Write for advance 
registration blank today 


Equally important, plan to 
attend the 5-day, all-indus- 
try conference covering the 
latest developments in man- 
ufacturing techniques and 
equipment. 
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Here, the non-contacting tracer follows the 
large-scale contour drawing easily prepared with 
electrically conductive “ink.” For this job, 

a 10:1 drawing-to-workpiece reduction ratio 
is used, but any desired scale such as 20:1 
or higher can be selected. 


Following the action of the tracer, the cutter 
reproduces the exact shape of the drawing 
on the workpiece. Due to the selected 
reduction ratio, any errors in the drawing 
are reduced in the same proportion; resulting 
in accurate milling or grinding. 


* mill or grind directly 
from simple line drawings 


* extremely accurate 
* unique, non-contacting 
tracer control 


MODEL 104 
Lecwnil CAM and TEMPLATE MACHINE 


If you are producing external or interna! WRITE TODAY FOR COMPLETE INFORMATION 
cams, templates, blanking punches or dies of Send for your copy of Circular No. 579-1 

complex, irregular shape, here are important fully describing the Model 104 Cam and 
opportunities for greater accuracy, shorter Template Machine. Or, write to West 

production times and lower costs than ever Hartford on your Company letterhead 

before possible! outlining your requirements. 


Manufactured by the New England Machine & Tool Company. Complete 
sales engineering and maintenance service through Pratt & Whitney. 


PRATT & WHITNEY COMPANY 


16 Charter Oak Boulevard, West Hartford, Connecticut 


Direct Factory Representatives in Principal Cities 
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Cincinnati 
Centerless 
Tool 


when only 
a diamond tool 


will do the job... 
SCO has 


the answer! 


@ Specialists in diamonds and diamond tools for in- x 
dast:y since 1908. Skilled in recognizing and selecting 
the right diamond for the right tool @ Highest stand- 
ards of quality—control in all manufacturing opera- 
tions @ Wanufacturers—diamond tools, wheels, 
bits @ Importers and dealers—carbons, bortz, ballas. 


For local serv cc, consult your classified phone book 
WRITE TODAY FOR FREE CATALOGS AND LITERATURE 


ANTON Smif CO. INC. 


111 Eighth Ave., New York 11, N. Y. 


USE READER SERVICE CARD; INDICATE A-12-262-1 


REMECTS 


IN TAPPING AND REAMING f 


On tapping and reaming jobs, the 
nearer you come to a perfect set- 
up, the nearer you will come to 
eliminating rejects. 
This is why the Ziegler Tool Hold- 
er is in such widespread use. It 
always floats freely, thereby com- 
pensating for inaccuracies in set- 
up, even of as much as 1/32” 
radius or | 16” diameter. 
In the rejects it eliminates, the 
Ziegler Holder pays for itself 
many times over in a remarkably 
short time. Try it in comparison 
with any other tool holder on the 
market and see for yourself how 
much better work it do2s. 

PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN DETROIT 23, MICH. 


Types to fit 
any machine 
used for 


FLOATING HOLDER 


Taps «ad Reamers... 


USE READER SERVICE CARD; INDICATE A-12-262-2 
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Application 
Engineering 
— Installatior 


} 
Tomorrow's Tooling | 
| 


TRUE- 
TRACE 


Techniques TODAY 


Specify machine tool applicatic 
when requesting informatiy 
literature. 


TRUE-TRACE SALES CORE 
EL MONTE 7, CALIF. 

Call Collect—CUmberland 3-476 | 
4 


HYDRAULIC 
TRACER 
CONTROLS 
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THE RIGHT TOOL FOR THE JOB 
IS HALF THE JOB 
—An Old Axiom Still True 


THE RIGHT TOOL FOR A 
SMALL END MILL JOB IS A— 


MICRO MINIATURE 
When you think of small END MILL 


END MILLS — think of 
DISTRIBUTORS 


MICRO MINIATURES 
MIDLAND ENGINEERING & SUPPLY CO.,7516 W. Belmont Ave., Chicago 34, Illinois 
MATERIAL SALES CO., 18456 W. McNichols, Detroit 19, Michigan 
KARL A. NEISE, 404 Fourth Avenue. New York 16, N. Y 


WOODSON TOOL CO. 


4811 LENNOX BLVD., INGLEWOOD, CALIF 
USE READER SERVICE CARD; INDICATE A-12-262-4 


Coming March 19-23 


Trade Mark 


Write for 
Catalog 


4 The best and latest in tools, machines, inspec- 
at tion equipment, automation devices, controls 
a and accessories to cut costs and boost profits— 
=—4 many never before shown anywhere. 
= ¢ For the small plant 
= ¢For the intermediate plant 
=a ¢For the big plant 
— 
= 1956 ASTE 


el 


INDUSTRIAL 
EXPOSITION 


International Amphitheatre 
CHICAGO, ILL. 


AMERICAN SOCIETY of TOOL ENGINEERS, 
j 10700 Puritan Ave., Detroit 38, Michigan , 


J Please mail me an advance registration form 4 
" for the 1956 ASTE Industrial Exposition. i 


COMPANY 


ADDRESS 
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but— you'll always get the right answer with BATH GAGES. The difference 


between “gaging” and “not gaging” your work may well save 8, 16, 32 


thousand dollars or more as well as your company’s reputation. 


Our representative will be glad to tell you all about precision-made 
BATH GAGES. 


‘(a8eH Bury pur praiyy ssaming) 
asey peayL 3njg “9 jeoupuyAD Bnjig 


ATH & CO., Inc. 


28 Grafton St., Worcester, Mass. 
°LUG CYLINDRICAL AND THREAD GAGES e RING THREAD GAGES e GROUND THREAD TAPS e INTERNAL MICROMETERS 
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VOUR SKILL 
JOHN 


“Boeing’s 59,000 employees 


feel closer 


to the company...” 


WILLIAM M. ALLEN 


President 


Boeing Airplane Company 


“Boeing’s 59,000 employees feel closer to the company since our recent successe 
ful person-to-person payroll savings drive in the Seattle and Wichita Divisions. 
Through letters and personal observations many employees have told us they 
have a greater sense of being a part of the company —that Boeing is interested in 


the welfare of each and every man and woman on the payroll.” 


That’s the way it is with Payroll Savers. With the 
realization that systematic investment in U. S, Savings 
Bonds is a sure road to the down payment on a home, 
comfortable retirement, or other objectives, comes a 
better appreciation of a man’s job and his company. 

To most Payroll Savers, a day's absence from work 
means just that much out of his take-home savings. And 
he no longer takes chances, because he wants to stay 
off the aceident list. He looks for better and quicker 
ways to do his job—promotion will mean more dollars 
for Savings Bonds. As a stockholder in America he 
takes a better interest in national affairs. the sound dol- 
lar, and economic stability. 

of Boeing's 65,000 emplovees—more than 59,000 
men and women—are Payroll Savers, as a result of a 
person-to-person canvass that put a Payroll Savings 
Blank in the hands of every Boeing employee. Certainly 


that is a high percentage of which Mr. Allen may well 
be proud, But it is not exactly unique. A number of the 
15.000 companies which have the Payroll Savings Plan 
have 90% participation: many are in the 80% to 90% 
group, and many more are in the 60%, 70%. 80°% class. 
In every case, these high percentages followed a person- 
to-person canvass that put a Payroll Savings Applica- 
tion Blank in the hands of every employee. 

If less than 60% of your employees are Payroll Savers, 
do something about it. A phone call, telegram or letter 
to “Savings Bond Division, U. S. Treasury Department. 
Washington, D. C..”° will bring prompt assistance from 
your State Director, U. S. Treasury Department. He 
will help you install, or revitalize a Payroll Savings Plan, 
through a simple. person-to-person canvass which your 
employees will be glad to conduct. 


The United States Government does not pay for this advertising. The Treasury Departmenf 
thanks, for their patriotic donation, the Advertising Council and 


AMERICAN SOCIETY OF TOOL ENGINEERS 


10700 Puritan Avenue 


Detroit 38, Michigan 
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A/Rengineering at work 
REPORT No. 4150.25 


Cuts 60 Second Metal Drilling Job 
to 15 Seconds... 


with Air Punching Tool 


A sub-contractor for a large auto manufacturer formerly 
used two men, an electric drill and a drilling jig to drill two 
14,"' holes in rear auto fenders. 


This method required a whole minute and failed to provide 
uniform results. In addition, paint damage and broken 
drills caused excess time loss. 


AlRengineering by Ingersoll-Rand solved the problem fast. 
A size AR130 Air Buck Riveter was equipped with special 
yoke, punches and stripping mechanisms. The holes are 
now punched four times faster, with closer tolerances and 
AlRengineering Manual only one man is required instead of two. 
Over 100 interesting and 
helpful case history ap- If you are in a position to encourage cost-savings in your 
plications of Alfengi- plant, you should see I-R’s confidential manual reports on 
neering at work. 
‘“AlRengineering at Work’’. Write on your company letter- 
head and we'll arrange for you to see it soon. 


ng ersoll-Rand 


11 Broadway, New York 4, N.Y. 


Air Buck Riveter 


Punching two 14" holes 
in rear auto fender. 
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DETROIT BROACH PULL DOWN MACHINE 
BROACHES FOUR HOLES IN SIDE BARS 


a 


a * PARTS BROACHED AND 
UNLOADED AUTOMATICALLY! 


*HOLE LOCATION HELD WITHIN .002 


The Cycle —This set-up to broach two 


holes in each of two side bars 
per pass is mounted on a standard Detroit Broach 25-ton 
Vertical Pull-Down machine with a 54" stroke. The operator 
simply loads two parts per cycle and pushes the start 
buttons...the balance of the operation, including unloading, 


The operation described at the right is typical of the ee 
When the start buttons are pushed, the parts are carried by 
a production economies and efficiency which are characteristic & tray into broaching position and the broaches are auto 
= matically lowered and engaged into pullers. The tray returns 
f troit to loading position as the machine is broaching. When the 
| ° De ° 8 oach engineering. Such efficiency provides machine reaches the bottom of the down stroke, ejectors 
automatic parts handling in conjunction with automatic are energized which push the parts into unloading troughs 

and the parts slide down into tote boxes. 

machine operation and thus reduces labor costs and error. The parts are alloy steel forgings, core drilled prior to 


broaching. The broaching operation finishes the holes and 
corrects hole location within .002” total tolerance. This 


Whether accuracy is made possible by exclusive Detroit Broach Pul! 
‘ omer your operation calls for e single unit type oper Down design in which the tool handling slide gives rigid 
. support to the broaches and follows them throughout their 
. ation or a broaching operation that is tied directly into 


entire cutting stroke. 
automated production, you can rely on Detroit Broach 


engineering to provide the machine and tooling that will 
do the job dependably. - 
COMPANY 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD am ROCHESTER. MICHIGAN cmp 
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X357 


100 
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O70 DIA 


.0399 


0397 
DIAS 


DIAMETERS MARKED € 
MUST BE CONCENTRIC 
WITHIN .0005 TIR. 


Five times as many parts checked per day... 
with a Kodak Contour Projector 


the KODAK 
CONTOUR 
PROJECTOR 


December 1955 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Here’s one company’s approach to the 
problem of receiving inspection that 
may help you save time, improve 
accuracy. 


TECHNOLOGY INSTRUMENT CORPORATION'S 
receiving inspection used to require 10 to 15 
minutes each to check incoming precision 
shafts by mechanical gaging. Inspection in- 
volved concentricity, diameters, shoulder 
locations, and other hard-to-measure di- 
mensions. Tolerances on these shafts 
components of precision potentiometers 
ranged from .002” to .0002”. 

Then they turned to optical gaging with 
a Kodak Contour Projector; inspection 
time was cut to 2 to 3 minutes per shaft. 


NAME 


Here, again, is proof of how a Kodak 
Contour Projector often speeds inspection 
of precision parts. Dimensions difficult or 
impossible to measure by mechanical meth- 
ods frequently are easily checked using op- 
tical methods. And you can shift from one 
part to another simply by changing a fix- 
ture and chart-gage. 

There’s a Kodak Contour Projector for 
every inspection or measurement job, 
whether in the toolroom, in receiving, pro- 
duction, or final inspection. And there’s a 
representative in your area who can evalu- 
ate your needs for you. To get in touch 
with him, or for a copy of the booklet 
“Kodak Contour Projectors,” mail the 
coupon below. 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


[] Please send me a copy of your booklet “The Kodak Contour Projectors." 
[1] Put me in touch with your representative. 


COMPANY 


STREET. 


odak 
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DIE DESIGN 


HANDBOOK 


Never-before-available 
INFORMATION 

from the working 

files of nearly 

100 of the 

nation’s leading 
MANUFACTURERS 


Plus 


A MASS of DATA 
supplied by members. 


societies and associations representing the combined 
knowledge of hundreds of other manufacturers. 


ORDER NOW 


" *ASTE member price (if ordered from ASTE) 
NON-MEMBER PRICE $14.50 


Please send the “Die Design Handbook” to the address below: 


Payment enclosed in the amount of $ Orders 
shipped to Canada will enter the country duty and tak free. Remit- 
tance moy be made in Canadian funds at the same prices. Shipments 
to other countries are subject to import regulations. 


Name 

Chopter (‘if member) 

Business Title Firm Nome 
Street Address 

City Zone State 


Remittance poyable to the Society must accompany order. Do not send 
currency. Mail this order coupon or a facsimile to: American Society 
of Tool Engineers, Dept. 3, 10700 Puritan Ave., Detroit 38, Mich. 
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* 2/ Sections COVERIN 3 


DIE DESIGN and PRESSWO! < 


* 50 Authors « 


Recognized Expert in his Fiel: 


30,000 members surveyed 
the most complete book of its 
kind—anywhere 


752 Pages 
632 Drawings 


161 Useful Tables 


PRESSWORKING TERMINOLOGY 
STAMPINGS DESIGN 


PROCESSWORK PLANNIJG FOR 
PRESSWORK TOOLING 


SHEAR ACTION IN METAL CUTTING 

CUTTING DIES 

BENDING OF METALS 

BENDING DIES 

METAL MOVEMENT IN FORMING 

FORMING DIES 

DISPLACEMENT OF METAL IN 
DRAWING 

DRAW DIES 


DIES FOR LARGE AND IRREGULAR 
SHAPED STAMPINGS 


RUBBER PAD AND HYDRAULIC- 
ACTION DIES 


COMPRESSION DIES 
PROGRESSIVE DIES 


COMPOUND AND COMBINATION 
DIES 


MISCELLANEOUS DIES 
DIE SETS AND COMPONENTS 


FEEDING AND UNLOADING EQUIP- 
MENT 


DIE SETTING AND MAINTENANCE 

PRESSWORKING LUBRICANTS 

SAFETY IN PRESSWORKING 

PRESS DATA 

FERROUS DIE MATERIALS 

NONFERROUS AND NONMETALLIC 
DIE MATERIALS 

FERROUS STAMPING MATERIALS 


NONFERROUS STAMPINGS MATE- 
RIALS 
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The Tool Engineer 


Annual Index 
Technical Articles 


Volume XXXIV and XXXV 


This annual index for the past twelve issues lists 
subjects treated in Technical Section as well as the 
Foreign Abstracts and Technical Digests depart- 
ments. It is divided into two parts. The first is an 
alphabetical author’s index listing article titles. The 
second part is a subject listing cross indexed for 
easy reference. Short items less than a page are 
indicated by an asterisk. Important subtopics are 
indexed along with major subjects. In this manner 
all references to a desired subject can be located. 
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Abbott Altred K Efficient Control Cuts Crib and Tool Costs, Oct 
101 


Adams, George ( Plastic Models Cut Auto Body Development and 


Allen, Arthur H Arc Welding for Small-Lot Production, Part 1, Cost 
Considerations, June p. 92 
Are Welding for Small-Lot Production, Part 2, Equipment and Pro 
esses, July p. 83 
Arc Welding for Small-Lot Production, Part 3, Tooling the Jot 


Tooling Time by Surface Transfer Technique, Mar. p. 239 


Aller, W. Fay—Setting Goals in Automation, Jun p. 104 

Anderson, William V.—Carbide Mandrel Salvage*, Feb. p. 84 

Andrews, Raymond O Repairing Bored Holes*, Apr. p. 77 

Aronson, Charles N Hidden-Arc Welding Speeds Production, Nov. p. 95 


— 
Bay, Clinton A Automatic Riveting Leads to Precision, May p. 91 
Begeman, M. L.—Unions for Engineers, June p. 103 


Biddle, Fred D.—Guided Center-Punch*, Aug. p. 80 
Bitner, H. D. and George Perkins—Fast Quench Reduces Heat Treat 
Distortion, June p. 108 
Bizzoco, Thomas J Micrometer Gage*, Mar. p. 77 
Practical Methods of Introducing Quality Control, Nov. p. 102 
Blaker, John A Special Cutting Tools*, Aug. p. 79 
Biatter, Alfred E Press Brake Design for Magnesium*, June p. 78 
Bobbut, L. H Die Opener, Dec. p. 78 
Multiple Clamping Vise Jaws*, Feb. p. 84 
Bohle, Fred—Selecting Effective Gear Inspection Methods, June p. 111 
Bossmann, Cliff—Accurate Bushing Installation*, Apr. p. 76 
Improved Processing Method*, Nov. p. 81 
Quick-Acting Clamp*, June p. 76 
Bovarnick, Bennett and W. B. Kennedy—Ceramic Tools Machine Steel 
Fast, June p. 71 
Bower, C. T Locking Devices for Taper Shank Tools*, Feb. p. 85 
Tandem Drill. Dec. p. 79 
Boyd, John A Wet Machining of Cast Iron Increases Tool Life, June 
p. 81 
Brown, Earle B Optical Truing of Lathes, Nov. p. 75 
Burge, William G.—Welding Repair Prevents Costly Shutdown, Mar 


Calvert, Glen M Honing Techniques Control Size, Nov. p. 91 
Carson, T. J.—Miultiple Tool Grinding Setup*, Sept. p. 140 
Catto, J. A -~Coding and Admiristration of Engineering Drawings 
Apr. p. 118 
Chace, Frank E.—Cutoff Device*, Aug. p. 79 
Feed Stop for Progressive Dies*, Aug. p. 75 
Trim Die Template Eliminated, Jan. p. 76 
Chace, H. P Grinding, Lapping, Sept. p. 117 
Colton, V. M Machine Development Program, Dec. p. 75 
Cook, N. H., P. A. Smith and M. C. Shaw—Forces and Power in Metal 
Cutting, Sept. p. 143 
Practical Application of Grinding Principles, Oct. p. 113 
Putting Machinability Data to Work, Aug. p. 81 
Crosby, Joseph P Broaching, Sept. p. 94 


Daasch, F. J., S. L. Eisler and W. D. McHenry—Tool Life, Radiometric 
Methods Accelerate Testing, Apr. p. 79 
Dahl, Hjalmar—Beading Devices*, Feb. p. 85 
Drill Jig with Locating Device*, Oct. p. 83 
Knockout for Forging Dies*, July p. 76 
Production Washing Machine*, Apr. p. 78 
Punch and Die for Assembling Oil Seals*, June p. 77 
Davis, A. G.—Reducing Gage Costs with Standard Components, Aug 


p. 101 
Deardorff, C. E.—True Allowances Extend Production Tolerances, June 
p. 115 


De Coursey, Henry—Precision Production of Small Parts, Mar. p. 79 
De Illy, Attila—Mechanizing Press Operations in a Small Plant, July 


3 
de Ridder, E. ] New Extrusion Techniques, Jan. p. 69 
Delaney, R. ].—Press Brake Contours Aluminum Plate, Apr. p. 73 
Delmonte, John—Epoxy Tools Have Wide Application, June p. 117 
Doyle, L. E. and Ronald Lemon—Controlling Climate Effects, Dec. p. 113 
Dutt Cloudhury, Akshay P.—Automatic Milling Fixture*, Mar. p. 78 


Egger, Ernest—Improved Broach Wear Strip*, Jan 
Special T-Nuts for Fixtures*, Mar. p. 76 
Egy, W. L.—Optical Tooling, Apr. p. 86 
Eisler, S. L., F. J. Daasch and W. D. McHenry—Too!l Life, Radiometric 
Methods Accelerate Testing, Apr. p. 79 
Eldridge, W. R.—Spacer Bushing for Uniform Centers*, May p. 78 


p. 76 


*Brief erticle less than 1 page 


Author Index 


Elmo, F. C.—Double-Action Clamp Apr. p. 76 
Holder for Press Formed Part*, Oct. p. 84 
Eshelman, Ralph H.—Numerical Machine Control Opens New 
bilities in Automation, Oct. p. 117 
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Locking devices, taper shanks*, Feb. p. 85 

Low heat joining, May p. 85 

“ubricant, for deep draw*, Feb. p. 109 

-ubrication, gears*, Sept. p. 270 


Machinability 
computer*, Sept. p. 157 
tool steels, etc*, Feb. p. 120 
using data, Aug. p. 81 
Machine, special has hollow spindles*, Jan. 


Pp. 
Machine bearings, thermal expansion of*, Mar. 


p. 237 


“Brief article less than 1 page. 
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Machine capabilities, see Tolerances 
Machine design 
automation*, Apr. 218; July p. 193 
conversion of crankshaft lathe to jet engine 
production*, July p. 98 
jig borer*, Dec. p. 185 
muilling*, Apr. p. 204 
press brake for magnesium*, June p. 78 
thread rolling, June p. 90 
transfer type, July p. 89 
Machine development program, Dec. p. 75 
Machine drive 
dry fluid type*, May p. 89 
variable speed, analysis*, Dec. p. 185 
Machine tool, utility*, Apr. p. 203 
Machine tool controls*, July p. 195 
Machine tool design, automation*, Mar. p. 240 
Machine tool processes, see Processes 
Machine tools 
alignment of optically, Nov. p. 75 
development program, Dec. p. 75 
improvement of*, Feb. p. 199 
installation, Dec. 91 
reducing radio interference of*, July p. 196 
requirements of*, Nov. p. 203 
Russian report on*, Dec. p. 186 
special, see Special Machines 
USSR*, May p. 195 
Machining 
cams, Oct. p. 124; Dec. p. 82 
cast iron, June p. 81 
with ceramic tools, June p. 71 
Russian processes*, Dec. p. 187 
temperature research, May p. 105 
titanium, Jan. p. 7 
see also Machining Operation 
Machining compressor disks with converted 
crankshaft lathe*, July p. 98 
Machining operation 
automatic turret lathe*, Nov. p. 100; 
Dec. p. 112 
boring*, Oct. p. 112 
setup for V-groove*, May p. 78 
Machining processes, tape controlled, Oct. p. 117 
Magnesium tooling applications, Apr. p. 113 
Magnetic tape, tri-dimensional*, Aug. p. 94 
Maintenance, preventive, June p. 198 
Management 
administration of engineering drawings, Apr 
118 


D 
advances in engineering communications 
Dec. p. 197 


automation, June p. 104 

communication of technical information 
Apr. p 

executive training*, Dec. p. 200 

future of engineering, June p. 193 

goals of engineering education*, Dec. p 
99 


materials. May p. 201 
paperwork*, Nov. p. 210 
tool engineers in, Mar. p. 71 
use of aualitv control*, Apr. np. 222 
workers’ health®, Dec. n. 293 
see also: Organization Training Encineers 
Management engineers, effectiveness of*. Nov 
p. 201 
Materials 
developing new*®, Julv p. 199 
die stock, Mar. p. 109 
gasketing for hvdraulics, Feb. p. 205 
titanium, machining of, see Machining 
tool steels, May p. 71 
tooling. hollow bar stock, Nov. p. 114 
vinvl plastics*, June p. 202 
Materials control 
proportioning system for mold sand*, July 
88 


DP. 

in tool crib, Oct. p. 104 
Materials handling 

automatic, Nov. p. 199 

conveyor system, Feb. p. 117 
Materials management, May p. 201 
Mathematical production planning*, Mar. p. 235 
Mathematical statistics*, Apr. 204 
Meesurement, precision, Nov. np. 207 
Mechanical presses, Sept. p. 127 
Mecheanized press line*, Mar. vp. 85 
Mechanized press operation, July p. 113 
Mechanized torch cutting, Dec. p. 112 
Metal arc welding, shielded*, Apr. n. 214 
Metal cutting, chemical*, Nov. p. 90 
Metal-cutting research*, Oct. p. 192 
Metallurgical progress*, July p. 199 
Metals, pressworking of*, June p. 205 
Microdrilling, Feb. p. 96 
Micrometer gage*, Mar. p. 77 
Microscope, electron*, Aug. p. 167 
Milan Tool Show, Mar. p. 236; Apr. p. 205 
Military vehicle production*, Mar. p. 253 
Mill, hot rolling, minimizes down time, Jan 


p. 88 

Mill shaving lead screws*, Feb. p. 189 
Milling 

airframe parts*, July p. 90 

duplex machine*, Jan. p. 108 

engine lathe*, Apr. p. 92 

helical cam control*, Mar. p. 84 

magnetic tape controlled*, Aug. p. 94 

profile tooling for*, July p. 102 

tape control of*, May p. 210 

tests of cast cutters*, Jan. p. 171 

vibration of end mills*, July p. 178 
Milling cutter, special thread cutter*, Sept. 


p. 150 
Milling cutters, helical carbide, Aug. p. 87 


Milling fixture, automatic*, Mar. p. 78 
Milling machine bearing tests*, Mar. p 2 
Milling machine design*, Apr. p. 204 
Milling requirements for the shop, Nov. p. 8. 
Milling speeds, optimum, Oct. p. 92 


Multiple clamping vise jaws*, Feb. p. 8&4 
Multiple tooling for automatic turret lathe 
Nov. p. 100 


Nail puller, Sept. p. 160 
eedle cage*, Jan. p. 172 


Negative back rake and tool failures Jan. p. 8 
New extrusion techniques, Jan. p. 69 

Noise control*, Mar. p. 250 

Nuclear power plant pilot model*, Oct. p. 208 
Numbering, parts system, Apr. p. 118 
Numbers, standardization oi July p. 180 
Numerical machine control, Oct. p. 117 


Operation, machining, see Machining 
Operation, press, see Press operation 
Opportunities in tool engineering, Mar. ; 71 
Optical tooling 
catapult installation, Dec. p. 91 
principles, Apr. p. 86 
truing lathes, Nov. p. 75 
Optimum milling speed and production economy 
Oct. p. 92 
Organization 
engineering, Feb. p. 197 
industrial*, June p. 200 


industrial, flexibility of *, Nov. p. 206 

manufacturing engineering, Oct. p. 201 
Organization functioning" Apr. p. 221 
Organization of technical information, Jan 

p. 102 
— 

Paperwork, saving on*, Nov. p. 210 
Part holder, form and pierced die*, Oct. p. &4 
Parts design, for production*, Nov. p. 209 
Parts manufacture, die casting, June p. 79 


Patterns, shell molding, Feb. p. 81 
Penetrating fluid inspection, Oct. p. 107 
Permanent mold casting, aluminum*, Oct. p. &1 
Pin measurements of gears, Jan. p. 118 
Pinion gear production, automated*, Oct. p. 116 
Planning, see: Management Organization 
Planning presswork processes, Jan. p. 95 
Plastic cable*, Aug. p. 105 
Plastic dies, shorten lead time, Sept. p. 141 
Plastic-faced dies, Nov. p. 87 
Plastic moldings*, Jan. p. 196 
Plastic production, cast molds for, Nov. p. 105 
Plastic tooling models*, Mar. p. 239 
Plastic tools, June p. 117 
Plastics 
polyester*, Feb. p. 202 
production of parts with matched metal 
dies, July p. 109 
properties and uses of vinyl*, June p. 202 
Plate, surface calibration, Oct. p. 85 
Plating equipment, automatic*, Jan. p. 94 
Pneumatic screwdriver*, Nov. p. 99 
Pollution control*, Mar. p. 248 
Portable tooling, Dec. p. 91 
Power, nuclear pilot plant*, Oct. p. 208 
Power and forces in metal cutting, Sept. p. 143 
Power nail pulling, Sept. p. 160 
Power shears, roller type*, Sept. p. 147 
Precision boring*, June p. 100 
Precision centers for grinding*, June p. 76 
Precision drilling small holes, Feb. p. 95 
Precision measuring and gaging*, Nov. p. 207 
Press brake contours aluminum plate, Apr. p. 7 
Press brake forming, Apr. p. 73 
Press brake operation, controlled stroke*, Oct 
p. 99 
Press forming holder*, Oct. p. 84 
Press operation 
mechanized, Mar. p. 85; July p. 113 
small precision parts, Mar. p. 79 
trimming forgings*, June p. 102 
Press straightening*, Aug. p. 108 
Presses 
hydraulic, Sept. p. 133 
mechanical, Sept. p. 127 
Presswork, analysis of, Jan. p. 95 
Pressworking theory*, June p. 205 
Preventive maintenance*, June p. 198 
Principles of grinding, Oct. p. 113 
Process planning for presswork, Jan. p. 9 
Processes, machine tool 
boring, Sept. p. 108 
broaching, Sept. p . 94 
circular sawing, Sept. p. 114 
drilling. Sept. p. 111 
gear cutting, Sept. p. 123 
grinding and lapping, Sept. p. 117 
milling, Sept. p. 86 
planing, Sept. p. 99 
reaming, Sept. p. 111 
tapn'ng, Sept. p. 111 
turning, Sept. p. 104 
Processing improvement*, Nov. p. 81 
Product design, for production*, Nov. p. 209 
Production 
atomic equipment*, Oct. p. 110 
military vehicles*, Mar. p. 253 
savings through machine ‘development pro 
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ram, 
lesign No I 209 
planning an. { 196 
lso Process lanning 
planning mathemat: 
Mar. 23 
tion tolerances, June | 
ction turning speeds 
119 
iction washing machine Apr 
tion wel i De p. 202 
milling oling for* July 
gramming uction engineerin 


lerns* 5 


“gressive die ily p. 7 
Progressive die mechanizes press operation, July 
p. 113 
Projection welding 
for automat assembly May | 109 
multiple operation®, Nov. p. 101 
semiautomatic, Sept. p. 158 
Proportioning mold sand*, July 
Punch and die for seal assembly*, June 


21 
J 


riveting* 


system 


—Q— 


Qualiy control 
sutomatic on Fay lathe, Aug. p 
sutomatic screw machine*, Mar 
determining assembly tolerances 
105 
management use of*, Apr. 
methods of introducing, Nov 
mold sand* July p 
spot welding’ July p 
stampings*, Mar. p. 257 
Quenching heat treated aluminum, June p. 108 


Radiation measurement*, Apr. p. 204 
Radio intereference in machine tools, reducing* 
July p. 196 
Radiometric methods for testing tool life, Apr 
p. 79 
negative back avoids tool failures, Jan 
p. 8&3 
Rake angles*, Feb. p. 191 
Recessing tool*, Aug. p. 77 
Repairing bored holes*, Apr. p 
Repairing dies*, Sept. p. 138 
Repairing dies and tools, low heat joining 
p. 85 
Report by Diamond 
Panel 
Minerals and Metals Advisory Board Nat'l! 
Research Council, March p. 247 
Reporting, technical*, Nov. p. 204 
Research, tool engineering 
chemical metal cutting*, Nov. p. 90 
drilling, Mar. p. 99 
machining, May p. 105 
metal-cutting*, 
titanium*, Aug. p. 
Residual stresses in machine surfaces 
of*, Oct. p. 194 
Resistance welding, fabricate wire mesh*, Oct 
p. 98 
Riveting 
automatic in aircraft, May p. 91 
safety die for*, Sept. p. 138 
Riveting die, pfegressive*, July p. 73 
Roll forming toothed parts, Apr. p. 110 
Russian machine tools*, Dec. p. 186 


Rake 


May 


Salvage & Reclamation 


control 


Safety 
controls for cycling press, Feb. p. 103 
in automation*, May p. 211 
industrial health control*, Dec. p. 203 
of presses*, Apr. p. 216 
see also Testing 
Salvage, carbide mandrels*, Feb. p. 84 
Sawing, multiple milling type*, Nov. p. 81 
Scissors-type gage*, Jan. p. 75 
Screwdriver, power driven*, Aug. p. 97 
Screwdriving, automatic feeder for*, Sept. p. 146 
Selection of grinding wheels, Feb. p. 91 
Setup indicator, bar stock*, Aug. p. 80 
Shaper, reducing deflection with stiffer 
Oct. p. 100 
Sheet metal forming, see Die Design and Dies 
Shell molding 
equipment, Apr. p. 103 
process and possibilities, Feb. p. 73 
Silver alloy brazing wire, determining amount 
July, p. 119 
Slitting operation 
aluminum castings*, Jan. p. 106 
gang for instrument transformers*, July 
p. 104 
Small lot press production, Mar. p. 79 
Small-lot welding, arc type, June p. 92 
Solution treating*, Aug. p. 108 
Spacer bushing for uniform centers*, May p. 78 
Special cutting tools*, Aug. p. 79 
Special machine 
automatic production of 
Sept. p. 157 
drilling and tapping*, Oct. p. 98 


ram* 


relay fingers*, 


*Brief article less than 1 page 
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Special socket head screws” 

Special T-nuts for fixtures* 

Special tooling, undercuts 

Specifications 

Speeds and feeds tor 

Speeds and feeds for 

Spherical gages Apr. p. 7 

Spindles, hollow, used for 

Spinning, machine type 

Spiroid gears, newly developed* 

Splines and gears, checking measurement, July 
Pp 93 

Spot welding, quality control of*, July p. 198 

Spraying equ.pment, metal finishing, Aug. p 
111 

Spring, sp 


materials 


p. 205 


tension for jigs and fixtures’ 

81 
Stainless steel, speeds and feeds for, Sept 

163 

sinless tubing straightener July p. 103 

Stamping, see also: Dies Press Operation Prox 
ess Planning 

Stamping, quality control of*, Mar. p. 25 
standards, company for carbide, July p. 7 
Standardization, carbide tools, June p. 8 
Standardization, gaging, Aug. p. 101 
Standardization of numbers*, July p 
Statistical inspection*, May p. 196 
Statistical methods*, Apr. p. 205 
Statistical quality control, see Quality Control 
Steels, die, June p. 97 
Steels, tool, water hardening type, Feb. p. 87 
Steels, tooling, application of, May p. 71 
Stop for thin stock*, Dec. p 
Stop for progressive feed*, J 
Straddle broaching*, July p 
Straightener, stainless steel tubing*, 
Straightening extrusions, Jan. p. 73 
Straightening operation, tubing, hot rolled seam 
less, June p. 101 
control of residual in 
faces*, Oct. p. 194 
Submerged arc welding*, Nov. p. 101 
Superfinishing in Europe*, June p. 189 
Surface finish and design*, Jan. p. 173 
Surface finish specifications*, Apr 
Surface measurements*, Oct. p 
Surface plate calibration, Oct. p. 85 
Surface plates, comparison of, Aug. p. 99 
Swaging, tubing, Sept. p. 151 
Switchboard for blending viscous liquids*, Feb 
p. 101 


8 
3 


July p. 103 


Stresses, machine sur 


Tailstock alignment tool*, Jan 
Tandem drill, Dec. p. 81 
Tape controlled machining, Oct 
Tape controlled milling*, May p 
Taper shank tools, locking*, Feb. p 
Tapered pin seats, drilling for, June p. 119 
Tapping 
multi-unit machine*, May p. 88 
multiple setup for*, Feb. p. 108 
Tapping Acme threads, Mar. p. 81 
Technical information, coding and 
Apr. p. 211 
Technical reporting*, Nov. p. 204 
Tempering chart for tool steels, Nov. p. 125 
Tension spring for jigs and fixtures*, Nov. p 
81 


processing 


Testing 
engines automatically, Nov. p. 117 
tool life, radiometric methods, Apr. p. 79 
ultrasonic small-sized tubing*, June p. 206 
Thread rolling machine*, Jurle p. 90 
Threading, special milling cutter*, Sept. p. 150 
Time study, work sampling, Nov. p. 115 
Titanium 
beading*, May p 
fabrication*, Mar 
fusion welding of*, July p 
grinding*, Jen. p. 194 
low tempereture brazing of*, Aug. p 
machining, Jen. p. 78 
production of*, June p. 195 
research in*, Aug. p. 180 
Tolerance charts, how to adjust, Oct. p. 75 
Tolerances 
assembly determined statistically, Feb 
105 
for gears*, June p. 187 
true allowances for. June p. 115 
Tool angle standards*, Feb. p. 191 
Tool and crib cost cut, Cadillac Motor, Oct. p 
101 
Tool design, ceramic single point tool, June p 
Tool engineering, education, Julv p. 69 
Tool engineering opportunities, Mar. p. 71 
Tool forces. Jan. p. 83 
Tool life, Apr. p. 79; Aug. p. 82 
Tool life increasing*, Oct. p. 207 
Tool life and wear land*, July p. 179 
Tool steels 
aluminum, stainless 
Feb. p. 120 
application of. Mey ». 71 
tempering chert for. Nov 
water hardening, Feb. p 
Toolholder 
for borine*, Nov 80 
for undercuts*, May p. 80 
Tooling 
controls*, Jan. p. 198 


copper, etc 


elloys*, 


sutoff*, Aug. p 
joor locks, Mar 86 
for gear produc.ion, July p. 99 
tor grooving 
for plastic 
magnesium pp 
matched metal 
109 
multiple for automat 
p. 100 
multiple grinding setuy Sept. p. 14¢ 
yptical, see Optical tooling 
press assembly operations June _ 
simplified quick-change carbide’ 
98 


fiberglass 


turret lathe 


small-lot arc welding, Aug 
using hollow stock, Nov. p 
Tools 
Acme thread, Mar p. 81 
carbide brazing of, Fet 
carbide for titanium, J: 
cemented oxide, Dec. p 
ceramic, Mar. p. 95; June p. 71 
cutting, see also Cutting Tools 
development of diamond*, July 1 
effect of dull*, Sept. p. 270 
increasing life of*, Oct 
plastic, application of 
punch failure, July p 
recessing type*, Aug. p 
special cutting*, Aug. p 
see also Machine Tools 
Tools and dies, repairing with low heat joi: 
May 
Torch cutting’ > p. 112 
Torquing threaded fasteners*, Aug. p. 97 
Training engineers 
educational requirements, July p. 69 
large organization, May p. 101 
plan for executives*, Dec. p. 200 
small organization, May p. 99 
Westinghouse plan upgrades technical 
sonnel, July p. 191 
Transfer machine*, May p. 90 
Transfer machine of standard elements, July 
89 
Transfer press operation*, Apr 
Trim die marker*, Jan. p. 75 
Trunnion fixture*, Mar. p. 91 
Tube flattening*, Jan. p. 76 
Tube production improved, 
Nov. p. 109 
Tube straightening*, June p. 101 
Tube swaging, Sept. p. 151 
Turning large crankshafts*, July p. 103 
Turning, tracer controlled lathe*, July 1 
Turret lathe, automatic, see Lathe 
TV tube production*, Apr. p. 100 


Tlltrasonic cleaning*, Aug. p. 166 

Ultrasonic testing, smalli-size tubing*, Jun 
206 

Unionization of engineering*, May p. 206 

Unions for engineers, June p. 103 

Unit term indexing, July p. 116 

Universal self-centering drill jig*, Nov 

Upgrading engineers, July p. 191 

Use of engineers, July p. 191 


p. 102 


welding proce 


Vacuum faceplate*, Feb. p. 100 

Vacuum furnace, carbide*, Sept. p 

Variable speed drive, analysis*. De 
V-groove turning, setup for*, May p 
Vibration of end mills*, July p. 178 
Vibrations, high-frequency, in gr:nding*, D 

198 

Vibrations, in milling operations. Nov. p. 82 
Vise, large capacity*, July p. 75 


Washing parts in production*, Apr. p 
Waste treatment, cutting costs*, Mar 
Water hardening tool steels, Feb. v 
Weer land and tool life*, July p. 179 
Welding 
arc installation design, Feb 
arc, for smell lots, June p 
arc, small-lot tooling, Aug 
Congress, European*. Dec 
cross-wire resistance. Dec. p 
flash high-streneth allow steels, Feb. p 
fusion type of titanium*, July p. 198 
hidden-arc, Nov. p. 95 
high-speed machine for wire mesh, Oct 
98 
improved process for 
Nov. p. 109 
jigs*, Feb. p. 114 
multiple projection*. Nov. p 
production renort of*. Dec 
projection. May p. 109; Sept. p 
small production, equipment and process 
Julv pv. 83 
submerged arc*. Nov. p. 101; Mar. p 
techniques*. Sept. p. 272 
Welding dies. Mer. p. 92 
Wet blasting*. Feb. v. 190 
Wheels, grinding, see Grinding Wheels 
Work holding 
multiple clamping jaws*, Feb. p. 84 


tube productior 
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Alphabetical Index of THE 


This alphabetical index 
NEER during 1955. The 


Advertisers 


ot advertisers includes all advertisers who have appeared in THE TOOL ENGI 
January 1956 issue will list these advertisers according to classification of adver- 


TOOL ENGINEER 


tisements by subject matter. This index is published as a reader service. Although every precaution is 


A 


Accurate Bushing Co. 

*Ace Drill Bushing Co., Inc. 

Ace Drill Corp. 

Acme Broach Corp. 

Acme-Danneman Co., Inc., 
Danneman Die Set Division 

éAcme Industrial Co. 

*Adamas Carbide Corp. 

Airborne Accessories Corp. 

éAirmatic Valves, Inc. 

éAir-Mite 

Alina Corp. 

*Allegheny Ludlum Steel Corp. 

Allen, Alva F. 

Allen Mfg. Co. 

Allied Products Corp., 
Richard Brothers Punch Division 

Allison Co., The 


Division of American Chain & Cable 


Co. 
Almond, T. R., Mfg. Co. 
Aloris Tool Co. 
American Brass Co., The 
American Broach & Machine Co.. 
Division of Sundstrand Machine 
Tool Co. 
¢*American Chain & Cable Co., 
Allison Co., A Division 
Campbell Machine Division 
Wilson Mechanical Instrument 
Division 
¢*American Drill Bushing Co. 
American Machine & Foundry Co., 
Wahlstrom/Float-Lock Division 
American Monorail Co. 
American Positive Grip Vise Corp. 
American Roller Die Corp. 
*American SIP Corp. 
American Tool Works Co., The 
*Ames, B. C.. Co. 
Ames Precision Machine Works 
Ampco Metal, Inc. 
Ampco Twist Drill Division, 
Greenfield Tap & Die Corp. 
Anderson, F. E., Oil Co. 
éAnker-Holth Division. 
Wellman Engineering Co., 
A McDowell Enterprise 
Anocut Engineering Co. 
*Apex Tool & Cutter Co. 
Armor-Tuf Sales Corp. 
Armstrong-Blum Mfg. Co. 
Armstrong Bros. Mfg. Co. 
Arter Grinding Machine Co. 
Atkins Saw Division, 
Borg-Warner Corp. 
Atrax Co., The 
Automatic Steel Products, Inc.. 


Cleveland Tapping Machine Co.. 


Subsidiary 
Aviation Developments, Inc. 
Axelson Mfg. Co., 

Division of U. S. Industries, Inc. 
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*Exhibitor 


taken to assure correct listing, no allowance will be made for error or omission. 


in ASTE Western Industrial 


éAdditional Information Published in ASTE 


Data Sheets 


*Bachmann, Eric R., Co., Inc 
Bagshaw, W. H., Co., Inc. 
Baird Machine Co. 
Bakelite Co., 
A Division of Union Carbide & 
Carbon Corp 
éBaker Brothers, Inc. 
*Balas Collet Mfg. Co 
Barber-Colman Co. 
Barber-Colman Co., 
Hendey Machine Division 
Barker Eng. Co. 
Barksdale Valves 
Barnes Drill Co. 
*Bath, John, Co., Inc. 
Baush Machine Tool Co. 
Bay State Abrasive Products Co. 
Bay State Tap & Die Co. 
Behr-Manning Corp. 
*Bellows Co., The 
*Benchmaster Mfg. Co. 
*Benco Collet Mfg. Co. 
Besly-Welles Corp 
Bethlehem Steel Co 
Black Diamond Saw & Machine Works 
Black Drill Co. 
Blake, Edward, Co. 
Blanchard Machine Co., The 
*Bliss, E. W., Co. 
Bodine Corp., The 
Boeing Airplane Co. 
Boice Mfg. Co., Inc. 
Borg-Warner Corp., 
Atkins Saw Division 
Boston Gear Works 
*Boyar-Schultz Corp. 
Brehm Die Division, 
Steel Products Engineering Co 


$*Bristol Co., The 


Brookfield, Inc. 
*Brown & Sharpe Mfg. Co. 
*Brush Electronics Co. 


é*Buck Tool Co. 


Buhr Machine Tool Co. 
Bullard Co., The 
Bunting Brass & Bronze Co., The 
*Burg Tool Mfg. Co. 
Butterfield Division, 
Union Twist Drill Co. 


Cc 


Cadillac Gage Co. 
Cadmet Corp. 
*Campbell Machine Division, 
American Chain & Cable Co. 
Carboloy, 
Department of General Electric Co 
Card, S. W., Division, 
Union Twist Drill Co. 
Cardinal Machine Co. 
Carlton Machine Tool Co., The 
Carpenter Steel Co., The 
Case-Maul Mfg. Co. 
Cerro de Pasco Corp. 


Exposition 


Chicago Dial Indicator Co 
Chicago Pneumatic Tool Co 
*Chicago Rivet & Machine Co. 
Ciba Co., Inc. 
*Cincinnati Milling Machine Co., 
Flamatic Division, 
Heald Machine Co., A Subsidiary 
Cincinnati Shaper Co. 
*Circular Tool Co., The 
Clapp & Poliak, Inc., 
Production Engineering Show 
Clearing Machine Corp., 
Division of U. S. Industries, Inc. 
Cleveland Crane & Engineering Co. 
The 
Cleveland Tapping Machine Co., The 
Subsidiary of Automatic Steel 
Products Co. 
Cleveland Twist Drill Co. 
*Collins Microflat Co. 
Colonial Broach & Machine Co. 
Colonial Bushings, Inc. 
*Columbia International Corp. 
Columbia Tool Steel Co. 
*Commander Mfg. Co. 
Commando Tool Co. 
Composite Forgings, Inc. 
Comtor Co. 
Concentric Tool Corp. 
Cone Automatic Machine Co. 
Consolidated Engineering Corp. 
Consolidated Machine Tool Corp. 
Modern Tool Works Division 
Continental Tool Works Division, 
Ex-Cell-O Corp. 
Copperweld Mfg. Co., 
Ohio Seamless Tube Division 
Cosa Corp. 
Coulter, James, Machine Co., The 
Crane Packing Co. 
*Crodian & Co. 
Cross Co., The 
Crucible Steel Company of America 
Crystal Lake Grinder Co. 
*Cushman Chuck Co. 


Dahlstrom Machine Works, Inc. 

Dakon Tool & Machine Co., Inc. 

*Danly Machine Specialties, Inc. 

Danneman Die-Set Division, 
Acme-Danneman Co., Inc 

Darwin & Milner, Inc. 

*Davis, A. G., Gage & Eng. Co. 

*Davis Boring Tool Division, 
Giddings & Lewis Machine Tool Co 

Dazor Mfg. Corp. 

*Deakin, J. Arthur, & Son 

*Delta Power Tool Division. 
Rockwell Mfg. Co 

Deltronic Corp. 

Denison Engineering Co., The 

Detroit Broach Co. 

Detroit Die Set Corp 

Detroit Power Screwdriver Co 

*Detroit Reamer & Tool Co. 
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«Detroit Stamping Co 
Detterbeck, Geo 


*Dickerman, H. E., Mfg. Co 
es Publishing Co., 
Division of Falcon Engineering Co 
Dillon, W. ¢ % Co., In 
Disston, Henry, and Sons, Inc 
*DoALL Ce 
Donley Produ ts, Inc., 
Jergens Division 
*Dow Chemical Co.. The 
*Drillumit, Inc 
Dudco Division, 
The New York Air Brake Co 
duMont Corp The 
$*Dumore Co., The 
Dykem Co T he 


*Eastern Machine Screw Corp., The 
Eastman Kodak Co., 
Graphic Reproduction Division 
Special Products Sales Division 
Fx lipse Counterbore Co 
Edlund Machinery Co 
Elgin National Watch Co 
Elgin Tool Works, Inc. 
*Elox Corporation of Michigan 
*Emhart Mfg. Co 
V & O Press Division 
*Engelberg-Huller Co., Inc., The 
*Engis Equipment Co., 
Hyprez Division 
Ercona Corp 
Erickson Tool Co 
Errington Mechanical Laboratory, Inc 
Ettco Tool Co., Inc 
Ex-Cello-O Corp., 
Ex-Cello-O-Corp., 
Continental Tool Works Division 


F 


Falcon Engineering Co., 

Die Techniques Publishers, Division 
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BALAS COLLETS 


FOR ALL MACHINES 


Now you can get Balas Collets for all your 
machines guaranteed not to pull off at 
the threads! We can make this unusual 
offer because of our special design, our 
precision manufacturing and rigid inspec- 
tion. 


In addition, we guarantee their accuracy to 
001 run-out per inch of bar extension from 
the face of the collet. Balas Collets are not 
carburized, they are made of high carbon, 
chrome, nickel, moly, non-warp tool steel. 
The tensile strength of the threads will 
exceed 175,000 per square inch. 


Imagine the money you can save, the 
grief you can avoid by using Balas Col- 
lets in all your machines. You don’t pay 
extra for these fine collets and you're sure 
of long, trouble-free performance. Re- 
member Balas Collets for all your ma- 
chines are sold on a free replacement or 
money-back guarantee if they pull off at 
the thread. Always order Balas. 


BALAS also makes: " IMustrated at the left is a 1'4’’ Balas Collet for an Acme 
Machine. Note the design and manufacturing quality. 


PushersandFeed Fingers Collet Sleeves and Chuck At the right is another brand of collet. See how the 
MasterPushersandPads Nuts for B. &S. Machines 


Master Collets and Pads Carbide-faced Stock 
Ejector Collets Stops for B.& S. Machines damage that was caused, the time lost in removing 


threads have been pulled off the body. Imagine the 


the thread from the tube and replacing a new collet. 


collet manufacturing co. 
cleveland 14, ohio 


REPRESENTATIVES: George Britton, Brockport, N. Y.; Bert Lewyn, Atlanta, Ga.; L. R. Christiansen Co., Moline, Ill; 
Eugene H. Cooper Co., Hopkins, Minn.; Tri-Tex Machined Tool Co., Houston, Texas; Fuchs Machinery & Supply, Omaha, 
Neb.; Harris Fredric & Co., Shreveport, La.; Hoffman Baumru-:k Co., Philadelphia, Pa.; Hunker & Dixon, Indianapolis, Ind.; 
Coast Tool Co., Oakland, Calif.; Harvey A. Wolff, Milwaukee, Wisc.; $. B. Martin Co., Cleveland, Ohio; Morris Machinery 
Co., Newark, N. J.; Paul & Dudley, Glendale, Calif.; John S$. Pettit, Madison, Conn.; L. E. Rogers Co., Chicago, Ill.; 
Scott Special Tools, St. Louis, Mo.; Shively Bros., Inc., Flint, Mich.; Tool Specialists, Westerbury, N. Y.; Arthur Williams, 
Beaverton, Ore.; Iver J. Esbenson Co., Denver, Colo.; T. M. Welborn Co., Greenville, S. C.; A. C. Behringer, Inc., Los 


Angeles, Calif.; Machine Tool & Supply Co., Tulsa, Okla.; Alexander & Orlick, Ltd., Brantford, Ontario; Upton Bradeen 
& James, Montreal, Canada. 
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Standard 
EX-CELL-O 


Machine 
Equipped 


FAST, ACCURATE 
PRECISION BORING 
OF WRIST PIN HOLES 


Pistons are brought automatically from the conveyor 
to boring position, three at a time. Operations are 
fast and accurate, producing a fine finish. 

Automatic Inspection equipment may be incorpo- 
rated, with lights to indicate size limit warnings and 
rejections; a rejection stops the machine. 

Call your Ex-Cell-O representative or write 
Ex-Cell-O in Detroit for complete facts on this or similar 
production savings opportunities through automation. 


r PRECISION 


| 
: 
~ 
for 
EX=CELL-O CORPORATION | 
@ GRINDING SPINDLES * CUTTING TC 
55—46 


for hollow milling...end forming and 
turning... for knurling, burnishing or 
threading—on short or long runs 


On this Cleveland tapping machine, two Namco Vers-o-tools with circular To do threading and turning jobs like these and thousands of others, better 
hollow milling cutters prepare these forged steel rods for threading in the and cheaper, investigate the Vers-o-tool system. Catalog DT-52 describes 
next stati where two Vers-o-tools are equipped with circular groun the method and shows the complete line. Our representative will give you 


thread chaser the answers on your jobs 


NamcoVER‘ -O- STOOLS save time... 


‘© costs... additional 
grinding operations 


Hollow milling, even to a very close micro Vers-o-tool ‘‘system”’ the guess-work is taken a 
finish, is three times faster with multi-cutter out of chaser grinding. 


Vers-o-tool Heads than with single point Further savings, too, in tool investment : 
tools. Knurling and burnishing jobs show chasers, cutters and rolls are interchangeable Gg 
similar time savings and accuracies. Thread- (size for size) in the same ‘“‘double duty” 4 
ing also costs less per piece because with the Vers-o-tool heads. 


24-hour deliveries on most standard stockable chasers and blocks—NC, NF, National taper pipe and Dry Seal. 


Acme-Gridley 4, 6 and 8 Spindle Avte- 
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matic Bar and Chucking Machines © Fully ACME COMPANY 


Type) * Hydroulic Thread Rolling Machines 184 EAST 131st STREET © CLEVELAND 8, OHIO 
* Automatic Threading Tools « Switches « 
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